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INTRODUCTION

|
'Jl

his report describes the usage of a computer program creataé by merging

several programs and methodologies as described in references [l-4]. Ia the

following, program capzbilities, input instructions, output variables, and

program job control set-up are described. Input data of sample test cases and

the corresponding output are given at the end.

(B

(2)

(3)

(%)

(5)

PROGRAM CAPABILITIES
This program has the following main features:
it is applicable to nomplanar wing-body configuratioms in subsonic flow.
For the effect of edge—separated vortex flow on longitudinal and lateral-
directional aerodynamics, options for different prediction methods,
including the method of suction analogy, and free vortex filaments are
provided.
Nine (9) lateral-directional stability derivatives can be calculated for
both attached flow and vortex flow. The effect of vortex breakdown is
accounted for by an empirical method [5].
Up to six (6) lifting surfaces can be accepted. Some of these lifting
surfaces may be subject to edge-separated vortex flow as specified by a
user.
Effect of leading-edge radius on edge-separated vortex flow is accounted
for and is described in reference [6].
Nonlinear section data may be coupled with lifting-surface solutions to

provide high-alpha prediction. The methodology is described in reference

(31.




INPUT INSTROUCTIONS

*%% Al1]l ipput data are im the list—directed input format ***

Group 1

Title

Group 2

NCASE

NGRD

NSUR

Group 3

IBLC

A descriptive phrase describing the case to be run.

** In the following, each imput group should be preceded
with an explanation statement for the input *=*

User”s specified case aumber which is arbitrary.

1

0

if the wings are in ground effect. In this version, this
option is good only for lifting surfaces without free vortex
filaments, (i.e., LEV=0 in Group 79).

if the wings are in free air.

Number of lifting surfaces, such as wing, canard, tails, etc.
Limited to 6. Note: Winglets are not separate lifting surfaces.

-1 if the rolling moment coefficient for a given aileron angle

0

is to be computed.
for symmetrical loading only

if both symmetrical loading and lateral-directional
derivatives are to be computed.

if 2 boundary layer correction is to be applied to roll
derivatives.,

no boundary layer correction is applied. WNote: If airfoil
data are used in the calculation, set IBLC = 0. (see NLDMM)

-2-




=1, if noni

= 0, if full vortex lift effect is allowed.

= 1, if the vortex breakdown effect is included in calculating

vortex lift.

= 0, otherwise.

inear airfoil section data are to be used in the
calculacion.

= 0, otherwise.

Groups & through 38 must be repeated NSUR times.
with leading-edge vortex separation should be input first.

Lifcing surfaces
£ (See Group

80). there is no vortex separation, the wing is the 1lst surface.
Group &

NC Number of spanwise sections on the rizht wing (bounded by points
of discontinuities in geometry, such as change in sweep, edges of
flap segments, panels with different dihedral angles, etc.)
Limited to 5 (see Sketch 1).

MI(I) I=1, NC Number of spanwise strips in each spanwise section. There
are NC numbers. Maximum total nuaber of strxips is 43. (see
Sketch 1). A minimum of 2 should be used in each section.
NWING = The numerical value of last wing spanwise section, i.e., its
most outboard sectiom.
IWGLT = 1 if a winglet is present. = 2 if a vertical fin is present
inboard of wing tip. = 0, otherwise.
IPOS Winglet position indicator. The naumber used to identify the

configuration in the code is based on whether the winglet is
attached to the wing fixst or second chordwise section,
respectively, It is indicated in sketch 2. 1f there is no
winglet, it should be 0.




Note:

Ir0s =

P

For coplanar 1lifting surfaces, such as a coplanar wing-tail
configuration, spanwise sectioms on both upstream and downstreza
surfaces must line up and numbers of spanwise strips in the corxe-
sponding spanwise secticns must be the same. This is to avoid
trailing vortices from passing over coantrol points on the downstream
surfaces.

:r Y

Spanvise
1 strip NC=3 .
! NWING=3

¢yl

i §

i
i ‘!
1
Spanwise
x¥ section .

Sketch 1.

11.

IF0S = 22. 0.
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Group 5

NFP

NJW(I), I=i,

MVRIX

=
£
¢!
rx

NAL

Group 6

DF(1),

Group 7

NW(1)

NW(2)

lap segments. Limited to 3.

Fn

Number of trailing-edge

NFP Numerical value of the spanwise section in which the trailing~
edge flap segment is countained. For either clean or full-span
flap configurations, set NFP=l and NJW (1) = 1. (See Sketch 3.)

The spanwise strip number on a lifting surface, cumulative from
its center line, at which and outboard of which the leading—edge
vortex 1lift effect is not included. Full vortex lift effect is
assumed 1if this value is set to zero.

The spanwise strip number on a lifring surface, cummulative from
its center line, at which and inboard of which the L.E. vortex
lift effect is not included.

il
p=
-

[ )

f the flaps are flat leading—edge flaps.

il
o
-
™
n

the flaps are trailing-edge flaps.

= 1, if the lifting surface nas dihedral of 90-deg. and is
situated on the plane of symmetry.

Numerical value of the aileron segment along the trailing-edge
£lap segments. For an all-movable surface for lateral
control, NW(2) should be 0 for the surface. (See Group 7.)

I=1, NFP Trailing-edge flap angles in degrees, inboard trailing-
edge flap segment firxst. For leading-edge flaps, the angles are
negative for nose down. (See Note 1.)"

Numbers of chordwise aerodynamic panels in chordwise sections.

(See Sketch 3). The chordwise section may be bounded along
trailing edge flap hinge line or winglet leading edge. NW(2) =20
for clean configurations. (NW(1) + NW(2)) is limited to 15. Use
at least 8 for NW(l) + NW(2) for cambered sectioms.

*
Notes appear at the end.




IsT

ICAMT

ITHCK

NDIT

= 0 for non—cambered airfoils

n
Y
Jot
(319

camber ordinates are to be read in

i
(g%
e
-t

camber slopes are defined analytically in subroutine ZCDX.

]
(%)
b
tty

there are flat leading-edge flaps attached to a non-
cambered wing.

Number of y-stations at which camber ordinates are read in.
Limited to 10. If ICAM = 3, IST is the number of leading-edge
flap segments. If ICAM = 1, at least 2 y-stations are needed, to
cover each surface, one at the root and the other at the tip.

Numericali value of the y~station at Jhich and beyond which the
input cambers are for the winglet or vertical fin.

=0

oo

f there is no camber for the winglet or fin.

U}
'—d
et

if thickaness distribution is to be input
= 0 otherwise

= pumber of spanwise stations of thickuass to be input, at least
2. Limited to 10 for each lifting surface.

1 if the thickness distribution is dimensional

0 if nondimensional thickness distribution is input

> Y
~ L NJW(1) =2
~,
S
- ~ ~
N
}m(z)-z{\ \\.\ \\I\
=~ ? ~ . FChordwise
-~ / section
+ T.E.
Fl
X AP
Sketch 3
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Omit Groups 8, 9, and 10 if ICAM # 1. Repeat Groups 8, 9, 10 IST times.

Group 8

YT(I) y—-station (dimensional) at which camber ordinaztes are rezd ia.

; INUM nuaber of camber ordinates to be read in. Limited to 21.

CURV(1) = 0. if camber is to be formed by connecting straight segments
with f£irst segment being regarded as flat leading-edge £1

=1 if %ubic spline interpolation is used.

2
ap.

Intervals between x/c¢

values in Group 9 should not vary widely.

= 2 if cubic spline interpolation is used, with first segment

being flat leading-edge flap.

CHND(I) Chord length at YT(I) statiom.

Group 9

XT(1,d) x%/c-values at which camber ordinates arxe read in for YT(I)

station.

Group 10

CA(J) z/c~values of camber ordinates at the corresponding XT(IL,J)-

locations. (See Note 2.)

Omit Groups 11, 12, and 13 if ICAM # 3.

Repeat IST times.

Group 11 (See Note 3.)

YLEF(I,1) Extreme inboard y-coordinate of the Ith flat leading-edge flap

segment.




YLEF(IL,2)

Group 12

XLF(L,1)
YLF(I,1)

Z1
XLF(1,2)
YLF(I1,2)

Z2

Group 13

XLF(1,3)
KLF(1,3)

Z3
XLF(1,4)

YLF(L,4)

24

Extreme outboard y-coordinate of the Ith flat leading-edge
flap segmenc.

First—-corner point coordinates of the Ith flat leading-edge
flap segment.

See Sketch 4.

Second~corner point coordinates of the Ith flat leading-edge
flap segment.

See Sketch 4.

Third-corner point coordinates of the Ith flat leading-edge
flap segment.

See Sketch 4.

Fourth-corner point coordinates of Ith flat leading-edge flap
segment.

See Sketch 4.

If ITHCX = 0, skip Groups 14, 15, and 16.




Group 14

segments

Group 15

Group 16

ANUM

CRVT

CHID

CA

the y-station at which thickness ordinates are to be input

aumber of thickness ordinates to be input. Limited to 21

0, if thickness ordinates are connected by straight

= 1, if cubic spline interpolation is to be used

chord length at the y-station

x~coordinates, nondimensional if NDIT = 0

thickness ordinates, nondimensional if NDIT = O

Note: The flat flap must be inside
the boundary of planform
described in Group 18.

Sketch &

Repeat Groups 17-21 NC times. See also the Note at the end of Group 13.




s vy

i Group 17
IPN = 1L if the shapes of L.E. and T.E. are to be defined numerically.
' .
. % = 0 otherwise.
‘ Group 18

-..4
promae <

Corner-point coordinates of a spanwise section. (See sketch 5a.)

g XXL(L) L. E. X-coordine of the inboard chord.
LXT(1) T. E. X-coordinate he inboard chord.
; YL(1)  Y-cooxrdinate of the i-:oard chord.

! XXL(2) L. E. X~coordinate of the outboard choxd.
XT(2) T. E. X~coordinate of the outboard chord.
YL(2) Y-coordinate of the outboard chord.

ZS  elevation of root chord of the 1lifting surface relative to
fuselage centerline.

DIHED dihedral angle in degrees for the section. For NASYM = 1,
DIHED for the left wing is negative upwards.

Note: Groups 17 through 21 are to be repeated NC times. With trailing-edge
flaps or winglet, another NC cards are needed to describe the flap and
the associated regions. The order of inpuz is illustrated in Sketch
5. Panels with dihedral must be rotated to a plane parallel to the
£-Y plane for geometric description. It is important to line up as
much as possible the vortex strips om lifting surfaces wnich axe
nearly on the same plane.

QU xLan

(XXT(1),YL()
DIHLD )_\ :

P .
\Y -
L4

J— (XL(2),YL(2))

NC=3
NW(2)%0

(XT(2),YL(2))~/ AN

Numbers inside panels denote
{nput order,
Sketch 5a

-10-




NC=3
NC=2
N (2)=0 KW(2) %0

~

Verticzl Fin

(Sectlon 1 should have

C
unifors dihadral lnglt) onstant percent

chord line

¥inglet

Sketch 5b

Groups 19-23 must be omitted if IPN = O.

Group 19
NLE
NTE

MCVL

Number of input points to define the leading edge. Limited to 15.

Number of input points to define the trailing edge. Limited to 15.
= 1 if the cubic spline is used to interpolate the L.E. shape.
Intervals between the y-coordinates in Group 20 should wnot vary

widely.

= 0 if straight segments are assumed.

-11-




MCVT =

Group 20

ca(1), I=l,

Group 21

YSL(1),I=1,

Group 22

CA(L), I=1,

Group 23

YST(I), I=1,!

NLE

NTE

the cubic spline is used to interpolate the T.E. shape.

straight segments are assumed.

X-coordinates of input points to define the LE shape,
measured relative to the LE of inboard chord.

Y~coordinates of input points to define the LE shape,
measured relative to the inboard chord. (See Note 4.)

X-coordinates of input points to define the TE shape,
measured relative to the TE of inboard chord.

Y-coordinates of input points to define the TE shape,
measured relative to the inboard chord.

Omit Groups 24 and 25 if KT = 0

Group 24

ICNLE

i}

0 for constant L.E. radius/local chord ratio.
1 for constant L.E. radius.

2 for variable L.E. radius/chord ratio.




ez

o oo .t

P oo s

Group 25

RC = L.E. radius/local chord of ICNLE = 0
= L.E. radius if ICNLE = 1
= L.E. radius/local chord, if ICNLE = 2, at all spanwise control
stationms.
Group 26
TWST = 1. if there is geometric twist.
= 0. otherwise.
RINC = Incidence angle, in degrees, of the 1lifting surface.
TINP = Incidence angle, in degrees, of winglet or vertical fin,
relative to the root of the lifting surface.
Groups 27 through 29 should be omitted is TWST = O.
Group 27
YNUM  Number of y-stations to be used to describe twist distribution.
TCURV = 0. if the twist distribution is assumed to have piecewise
linear variatiom.
= 1. if cubic spline interpolation is used. Intervals between y
coordinates in Group 28 should not vary widely.
Group 28
YTS(1) Nondimensional (based on semispan) y coordinates at which twist

angles are defined. YNUM numbers. Limited to 21.

-13~




Group 29

CA(D) Twist angles in degrees at the corresponding y-stations.

Negative for washout (i.e., leading—edge down).
Omit Groups 30-38 if NLDMM = 0. (See Group 3)
Group 30

INMM  Number of points on sectional ¢, " @, ¢, = c, curves to be read.
Limited to 20.

NARM  Number of sets of airfoil characteristics for the lifring surface
to be inmput.

Groups 31 through 38 are repeated NARM times. 1If INMM = O they should be

skipped.

Group 31
ALPO
YIB
YOB

CLCD

PARMF

Angle of zero lift in degrees.

Inboard y-station bounding the spanwise section

Outboard y-station bounding the spanwise section

= 1, if the c£ - ¢4 curve is used to define ey in Group 34

= 0. f the ¢q ~ a curve is used to define ¢y in Group 34, This

option is recommended.

a relaxation parameter. Typically, a value of 0.5 should work
well.

~14-
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Group 32

aw(1), I=1,

Group 33

CA(L), I=1,

Group 34

AW(I), I=1,

Group 35

1

ca(1), I=1,

Group 36

XMRF

Group 37

AW(TL), I=1,

Group 38

CA(L), I=l,

NMM

INMM

N

INMM

INMM

INMM

REPEAT NSUR TIMES

Angles of attack in deg.

o

Sectional ¢ at the corresponding angles of attack in
Group 32.

Sectional ¢ on the ¢ - cq curve if CLCD = 1.
Angles of aftack in dég. if CLCD = 0.

Sectional c; corresponding to c, or ¢ in Group 34.

2

Sectional pitch center location in fraction of local
chord, measured from the airfoil L.E.

Angles of attack in deg.

Sectional ¢, corresponding to ¢ in Group 37.

-15-
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L ¢

Group 39

AM

RN
ﬁALFSW
CREF
BREF2
XREF

ALPCON

Group 40

ALNM

SNUM

DVRTIX

CLDS

Freestream Mach number < 1.0

Wing Reynolds number mulriplied by 10—6, based on CREF.

Half of reference wing area, same units as (CREF) squared.
Reference chord length

Referance half span

x—-coordinate of moment reference point.

=1, if C and Cm are to be computed. For this case, set T.E.

L
a /o3

flap angles to zero. Calculation is done at ¢ = 1 radian.
(Gsed only if NLDMM = O in Group 3, LEV=0 in Group 79 and
without a fuselage.)

= 2, if the calculation is for ome design lift coefficient based
on the attached-flow theory,

if it is based on the vortex flow theory.

= 0, otherwise

(Set the following variables to 0, If ALPCON = 1.)

Number of angles of attack to be processed. If ICAM # 0 and
IBD = 1, set ALNM » 2. Limited to 15. If IBD = 1 and LEV =1
(see Group 79) use two ¢ s (i.e., ALNM = 2).

Number of spanwise staticns involving augmented vortex lift.

=1, if an additional discrete strake vortex is needed to calculate
the augmented vortex lift efiect.

0, otherwise

design lift coefficient if ALPCON = 2 or 3. (Used only if LEV=0
in Group 79.)

1}

0, otherwise

_16..
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If ALPCON = 1., set ALPA = 0.

e

Group 41

ALPA(L)

L.

Angles of attack in degrees. ALNM numbers. If there are camber,
leading-edge flaps, and/or rounded leading edges, start with a
high value of angles (such as 35-40°). If IBD = 1 and NDLM # O or
LEV = 1, the first ¢ 1is used only to determine Cpp and airfoil
data are not used.

Repeat

Group 42 SNUM times. If SNUM = O, set all variables to zero.

Group 42

SNI

SNE

CTILT

SLETH

XCNTD
YCNTD

LTILT

SR

Spanwise strip number, cumulative from the center line of the
first lifcing surface, starting from which the leading-edge vortex
produces the vortex lift augmentation on a downstream surface.

= 0. if there is no vortex lifc augmentation.

Ending spanwise strip number for vortex lift augmentation.

= 0. if there is no vortex lift augmentation.

Characteristic length for augmenced vortex lift effect. It may be
positive or negative. (See MNote 5.)

L.E. length of the lifting surface which produces the vortex lift
augmentation.

X-coordinate of the assumed centroid of augmented vortex lift.
Y-coordinate of the centroid of augmented vortex lift.

Y{-distance from the outboard L.E. of the originating surface to
the T.E. of the receiving surface over which the vortex is assumed

to pass. (See Note 5.)

The lifting surface number receiving the augmented vortex 1lift
effect.

-17~




e

- 4

Group 43

HBEIGHT = Height of 3/&4 chord point of wmean geometric chord from ground
if NGRD = 1.
= 0., otherwise.
ATT = Pitch attitude angle of wings, in degrees.
= 0. if NGRD = 0.
Group 44 must be omitted if LAT # 1.
Group &4
P = pb/ZY”, the maximum roll helical angle in radian.
BK = Sideslip angle in radian.
RL = rbIZY”, the vaw rate parameter, in radian. If RL = 0O, then
pb/ZYx = P cos(¢) and rb/Z\{=° = P sin(a).
Group 45
KF =1 if a fuselage is present
= 0 otherwise
NT = number of Fourier-series terms,excluding the zero—order term, to
satisfy the body surface boundary coundition. Usually 2 or 3
will be sufficient. 2 is recommended. For a counfiguration with
highly interacting surfaces, such as the F-18, use 1.
NCUM = number of circumferential locatiouns on the body surface at
which the pressure loading is to be computed. For midwing con-—
figurations, use even number. Linited to 10. Use at least 7.
NF = number of control stations along the fuselage axis. Limited to
20. Use at least 12.
IBY =1, if the body shape in side view is different from that in top

view and it is to be input. To be used only in the method of

suction analogy.

13t NN

-18-~




= 0, otherwise.

IBCM =1, if body camber will be input,
= 0. otherwise.
#%% 1f KF = 0, Groups 46-68 must be omitted. *%*
Group 46
XaS(1l) X-coordinate of the fuselage nose.
§aAS(2) X~coordinate of the fuselage tail.
FUSIND = 0. if the fuselage geometry is to be defined analytically
in Functions FUR(X) and SLOP(X), (i.e. r(x) and r(x) SE%EL R
respectively).
= 1. otherwise.

FUSNO = number of fuselage stations to be input to define the fuselage
shape if FUSIND = 1. Limited to 21.
= 0. otherwise.

FSHAP = 1. if the input fuselage shape is to be interpolated through
cubic spline interpolation. 1In this case, intervals between
x-coordinates in Group 48 should not vary widely.
= 0. if the input points for the fuselage shape are coannected
with straight segments.
= arbitrary if FUSIND = O.

X1 = the body station in fraction of boay length at which the rate
of change of cross—sectional area with body length first reaches
maximum negative value. See Datcom. In the method of free
vortex filaments, X1 can best be calculated based on the
x-coordinate of the midpoint of vertical-tail root chord.

X2 the X1 value for stability derivatives. Similar to X1, except
based on the side view of the body. For the method of free
vortex filaments, set X2 = Xl.

X3 the nose length on which body vortex lift is developed.

-19-




Group 47

ISYM = 0 for noncircular cross section

1 for circular cross section

JSCT Number of circumferential stations on the right side to be
input. Limited to 21. Set to 0 if ISYM = 1.

Groups 48 and 53 must be omitted if FUSIND = C

Group 48

XFF(I) X-coorainates of fuselage to input its radius. FUSNO numbers.

If ISYM = 0, skip Group 45

Group 49

RFF(I) radii of fuselage at XFF(I) statioms.

Groups 50 and 51 must be omitted if IBY = O.

Group 50

XFD(1I) x-coordinates of fuselage. FUSNO numbers.

-20~-




Group 51

RED(I) radii of fuselage in side view

Groups 52 and 53 must be omitted if ISYM = 1.

TSF(I) angular coordintes in degrees measured from the upward vertical
line to defime the radius on the right side, JSCT values.

Group 53

RSF(I) tche corresponding radii

Groups 54~56 must be omitted if IBCM = O.

Group 54

NBCM number of z-coordinates of body camber to be input. Limited to

21.

Group 55

XBCM(I) x—-coordinates of fuselage.

Group 356

ZBCM(I) z2-coordinates of fuselage camber.
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Group 57

IFORBL

1, 1if the fuselage forebody vortices will be calculated.
In this case, X3 in Group 46 should not be zero.

0, otherwise

Groups 58-68 must be omitted if IFORBL = 0.

Group 58

IPRINT

IXCASE

ISY

ISHARP

NCIRCLE

Grouuiﬁi

BSEP

= 0 if only lateral force information will be printed
= 1 if more information will be printed

= 0 for a cone in laminar separation with a circular or elliptic
cross section

= 1 for a tangent ogive in laminar separation with a circular or
elliptic cross section

= 2 for a chine cross section
= 3 for a general cross section

= 0 for the first branch of solutions only (symmetrical or nearly
symmetrical in sideslip)

= 1 for the second branch of solutions (asymmetrical. ©Note: See
VYASA CR-4122, 1988)

= (O for cross sections without sharp edges
= 1 for cross sections with sharp edges
= 0 for a circular cross section

= 1 for a noncircular cross section

an index for forebody separation condition based on Stratford”s
separation prediction method.

= 0, Stratford”s method is not used




= 1, laminar separation

2, turbulent separation

Set BSEP = 0 if IXCASE is not equal to 3.

*% COEFFl - COEFF3 represent amount of perturbations applied

to symmetric solution to obtain the initial guess of
asymmetric vortex coordinates and strengths. *k

COEFF1

COEFF2

ogive.

COEFF3

CSEP

Group 60

XORING(I)

fraction of the converged symmetric solution for the lateral
coordinate (y) of the left vortex.
Typically, 0.0 for a cone and 0.0 ~ 0.4 for a tangent ogive

fraction of the converged syammetric solution for the vertical
coordinate (z) of the left vortex.
Typically, 0.3 ~ 0.6 for a cone and 0.0~ 0.4 for a tangent

fraction of the converged symmetri: s.lution for the vortex
strength of the right vortex. Typically, 0.1 ~ 0.15 for a cone
and 0.1 ~ 0.40 for a tangent ogive.

0 if the separation locatiouns are computed intermally

1 if the separation locations are to be input

-~
If IXCASE = 0, 1 or, set CSEP = 0 /

’

If IXCASE = 3 and Stratford”s separation prediction method is
usea, set CSEP = 0. 1If Stratford”s method is not used, set CSEP
= 1.

I = 1, NEVA initial values of vortex locations and strengths in
the transferred (i.e., circle plane) at the first station at
which symmetric vortex flow wmay begin. NEVA = 6 if ISHARP = O
and = 8 if ISHARP = 1.

I =1: vy coordinate of the right vortex

I = 2: 2z coordinate of the right vortex
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I =3: y coordinate of the left vortex

I =4: =z coordinate of the left vortex

I =35: strength of the right vortex

I = 6: strength of the left vortex

I =7: separation coefficient of the right vortex

I = 8: separation coefficient of the left vortex .

(See Note 6 for some typical values.)

’

Groups 61 — 63 must be omitted if CSEP # 1.

Group 61

Group 62

THSEP(I,1),

Group 63

number of stations on the forebody to input the separation
locations. These stations should coincide with those in Group 48
on the forebody. These separation locations are needed if
ISHARP = 1

I=1,IFFN Separation positioans in angular coordinates (degrees)

measured from the y-axis (horizontal) for right side.

THSEP(I,2), I=1,IFFN Separation positions in angular coordinates (degrees)

Group 64

MO2

N20

measured form the positive y-axis for the left side.

the number of stations to input body’s circumferential
coordinates for numerical mapping. Typically, a value of 21 for
a chine cross section is needed.

the number of mapping coefficients needed to map an input cCross

section to a circle. A typical value for a chine cross section
is 30.
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ITMAX

maximum number of iterations in numerical mapping. A typical
value for a chine cross section is 150.

Group 65
P20 an iteration factor to help convergence in numerical wmapping.
-1 < P20 < 0. A typical value is -0.5.
Groups 66~68 must be omitted if IXCASE # 2.
Group 66
IFFN number of stations on the forebody to input Groups 67 and 68.
Group 67

THETAU(I), I=1l, IFFN magnitude of the interior tangent angle in deirees of

Group 68

TAL(I), I

Group 69

IWAKE

the upper surface at the sharp edge measured relative to
the horizontal axis.

1, IFFN magnitude of the interior tangent angle in degrees of
the lower surface at the sharp edge measured relative to
the horizontal axis.

(See Note 7 for THETAU and THETAL.)

0 if a deformed wake alone is not to be calculated.

1 if the trailing wake shape is to be calculated. 1In this
case, set LEV = 0 in Group 79.
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If IWAKE = 0, skip Groups 70-78.

Group 70
NOLD2 = 0 if the intial wake geometry is to be generated by the
program.
= 1 if the initial wake geometry will bte input from File No. 19.
NOLD = 0 if the calculated symmetric wake shape is to be saved on File
No. 18.
= 1 if the symmetric wake shape from File No. 18 is to be input
for restart.
NOLD1 = 0 if the calculated wake shape in sideslip is to be saved on
File No. 18.
= 1 if the wake shape in sideslip is to be input from File No. 18
for restart.
Group 71

NITER Number of iterations for wake deformation, 5 to 10 typically,

JITER Number of iteratioms to determine the location of discrete vortex
elements (such as strake vortex), 5 to 10 typically.

= 0 if there are no discrete vortices.

I1f NOLD2 = 0, skip Group 72. Group 72 is repeated NSUR times.

Group 72

KXI(K), K=1, NSUR Number of segments into which a vortex strip is divided
for each lifting surface.
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If JITER = O, skip Groups 73-76.

Group 73
LPP

NSTAR

NSECT

Group 74

(XDV(I), I=1l, LPP) the x-locations at whic

Group 75

Number of discrete vortices. Limited to 4.

the inboard vortex strip number at which the first (most inboard)
discrete vortex is located.

the section that a discrete vortex (i.e., the strake vortex) is
located.

1 discrete vortices start to

>

deform.

(YDV(I), I=1,LPP) the y-locations at which discrete vortices start to

Group 76

deform.

(ZDV(1), I=1, LPP) the z-locations at which discrete vortices start to

Group 77

deform.

NMAX1 =1 if the total velocity at specified points are to be
calculated.

=0 otherwise.
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If ¥MAX1 = 0, skip Group 78.

Group 78
X¥1  x- and z-coordinates at which total velocity is to be calculated.
YZ1 (The program will automatically select a y- range in the
calculation.)
Group 79
LEV =1 if vortex separation is to be modeled by a vortex—filament
model (Set IWAKE = O in Group 69. The wake shape is
automatically calculated.)
= 0 otherwise.
If LEV = 0, Skip Groups 80-87
Group 80
NSUF  Number of lifting surfaces on which vortex separation occurs.
NPC = 0 if induced velocities are evaluated directly at the middle of
each segment of the leading -edge elements.
= 1 if induced velocities are evaluated at the middle of each
strip of the leading-edge elements and extrapolated to the
location of each segment.

ICP  is the number of iterations at which a reduced relaxation
parameter is used for the leading—edge vortex elements. For cases
with section data in the input (i.e., NLDMM = 1) set ICP = MITE.
Otherwise, ICP = 1.

MSTW = O if induced velocities are evaluated at the midpoint of each
segment of the wake element.

= 1 if induced velocities are evaluated at the widpoint of each strip

of the wake elements and extrapolated to the location at each
segment.
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MITE wmaximuam number of iterations to be performed (7 to 9 typically).

Groups 81-85 are to be repeated NSUF times.

ITIPV = 0 if no side-edge separated vortex is included in the
calculation.

1 otherwise.

MST last vortex strip number of the strake section. If there is
only one vortex system, set MST = 0.

Group 82

1 if the number of wake elements is halved during initial few
itevations to reduce the computing time.

MULTIG

0 if the number of wake elements is not reduced.

KITR the iteration number below which the number of wake elements is
halved. A value of 4 is recommended.

Group 83

DELTA  length of a segment of leaaing-edge free vortex elements (may be
taken as 0.1 ~ 0.15 Cp in symmetrical flow, and 0.05 ~ 0.1 Cp in
asymmetrical flow, where Cg is the root chord).

DELT length of a segment of wake elements (may be taken as DELTA).
XEND length from the most downstream point of the configuration

beyond which the vortex is represeanted by a single element going
to .

Group 84

NBRR number of constant x-locations where AC “s are to be
interpolated. Limited to 25. P
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IF NBRR = 0, skip Group 85

Group 85
XBRR, I=1,NBRXR constant x-locations where ACp's are to be interpolated.
Group 86
DIF1  Relaxation factor for adjusting the position of leading-edge
vortex elements. Typically, 0.5~ 1.0. For NLDMM = O (i.e.,
inviscid), it is suggested to set DIFl > 1.25 (over-relaxation)
and ICP = 1 (see Group 80).
DIF2  Relaxation factor for adjusting the position of wake vortex
elements. Typically, 0.5 ~ 0.75. For NLDMM = O, set DIF2 =
DIF1.
Group 87
NQ1 =1 to calculate the flow field due to roll rate
= 2 to caiculate the flow field due to sideslip
= 3 to calculate the flow field due to yaw rate
= 4 if both effects of roll and yaw rates are calculated
= arbitrary if LAT = O (symmetrical flow) or LAT = -1.
IREA =1 to restart the lateral-directional calculation with data
saved in file 19.
= 0 otherwise
ISTAR = 1 to use the stored data in file 19 oun the leading-edge and

wake vortex system as the initial starting shape in
symmetrical flow.

= 0 otherwise.
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Notes

For ailerons, only those omn the right wing are drescribed.
Antisymmetrical deflection is assumed. Downward deflection 1is
positive. For rudders with conventional positive deflections (i.e.,
deflected to the left), the input angles must be negative.

For flap angles given unormal to a hinge line, they must be
converted to those measured in the streamwise direction for input as
"DF". The conversion relation can be derived by vector analysis and is
given as follows:

tan § = tan § cos A
S n

a

where 8 is the flap angle measured in the streamwise direction, sn is
that normal to the hinge line and A is the sweep angle of the hinge
line.

For a conical camber, a useful mathematical description of the shape can
be found in Appendix B of reference 7.
Equal spacing of input points is the best if cubic spline is to be

used for interpolation.

For a plane £flap, a useful exact description of its geometry and
deflection can be found in Appendix B of reference 7. It can be
described by the following equation

ax + byt cz+d =0

where
a = (y, - yy) (23 = 2z9) = (y3 = y9) (24 = 27)
b= (x3 = x9)(24 = 27) = (x5 = x1) (23 - 29)
¢ =(x; = x1) (y3 = ¥yp) - (x3 = %9) (¥4 = ¥1)

The streamwise slope is then givea by

Q
N

a
Cc

Q@
=
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For the input of a curved leading edge, the coordinates (x,y) of the
leading edge of inboard chord are regarded as (0,0).

The choice of CTILT is based on reference 8. Ou the other hand, XTILT
is to represent the severity of adverse pressure gradient over which the
vortex must pass. As a result of using XTILT, the vortex may break down
earlier. For a simple wing planform, both CTILT and XTILT are the
same. For strake-wing coufigurations, they are different in general.

The choice is somewhat empirical in nature. The following examples will
illustrate their choice based on experience. )

(1) A strake-wing configuration:

This example is taken from reference 9 and is as shown in the
following sketch.

~~

4.038,1.082)

9

4

9.7]

7.05 .

(9.9085,5.76)

(9.9853,1.082) (11.0885,5.76)
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For this configuration,

CTILT

~ W

.692

.05
KTILT CWE 4.038 = 2.9258

Strake

Qo

Note that for a strake, KTILT is to be expressed in terms of the root chord
(4.038) of an equivalent delta wing for the strake. Similarly,

CTILT = 9.9853 ~ 9.9085 = 0.0768
Wing

XTILT

CTILT = 0.0768

(2) A strake—wing body configurationm:

This example is taken from reference 10 and is as shown in the
following sketch.

(2.0482,0. )]

(5.0312,1.5)

(17.1544,0.)~} L ~(18.603,1.5)

(20.3432,3.302)

(26.8114,10.)

(29.4764,10.)
(30.153,3.302)
(30.335,1.5)

(30.4565,0.)«“"\\-

(37.882,0.) =}
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(3)

In this case, the aft fuselage will contribute to the adverse
pressure gradient for the strake vortex. The projecred fuselage
area on the X-Y plane downstream of the wing leading edge can be
calculated to be

37.882 - 17.1544 + 37.882 - 18.603
2

x 1.5 = 30.0050.

Divided by the total width of the strake region, this is
equivalent to a streamwise length of

30.0050

1.5 + 1.80z = 2-0869.

Therefore, the total distance of adverse pressure region is
9.0869 + (30.335 - 18.603) = 20.8189

This must be expressed in terms of the root chord of an equivalent
delta wing of the strake as

20.8189
30.4865 - 2.0482

XTILT = x (20.3432 - 5.0312) = 11.21

(for strake vortex)
CTILT is given by

CTILT = 30.335 - 20.3432 = 9.9918 (for strake vortex)
Second strake-wing body configuration:

This example is taken from reference 1l and is as shown in the
following sketch.
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(0,0)

A

(0.0894,0.)7}{ —(0.142,0.0305)

g

(0.4426,0.)-2
(0.4943,0.)
. (0.628,0.1094)
0.0305"
0.0789:;‘
(0.78377,0.)
+— (0.87797,0.254)
. (0.94307,0.254)
a:.0~F (0.8524,0.1094)
(0.8029,0.0305)

The projected fuselage area on the X-Y plane downstream of the
wing leading edge can be calculated to be

- / -
1 - 0.4426 ; L - 0.8943  .0305 = 0.016212.

Divided by the total width of the strake region, this is
equivalent to a streamwise length of

0.016212
0.0305 + 0.0789

= 0.1482.

It follows that the total distance of adverse pressure region
is

0.8029 - 0.4943 + 0.1482 = 0.4568.
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This is expressed in terms of the root chord of an equivalent
deltz wing of the strake as

0.4568
XTILT = =2 x (0.6280 - 0.1420) = 0.32

0. - 0.
78317 0.0894 (for strake vortex)

CTILT is given by
CTILT = 0.8029 - 0.6280 = 0.1749 (for strake vortex)

(4) An F-18 Configuration

Based on the sketch as shown, the projected fuselage area on the X-Y
plane downstream of the wing leading edge can be calculated to be

55.2636 = 26.256 + 55.2636 - 27.069 N

5 1.9 = 54.342

Divided by the total width of the strake region, this is equilvalent to a
streamwise length of

54.342
4.5

Therefore, the total distance of adverse pressure region is

= 12.076

12.076 + (42.1 - 27.069) = 27.107

This must expressed in terms of the root chord of an equivalent delta wing of
the strake. Assume that forebody vortex is preseat. Then

27'1070 (28.52 - 11.34) = 10.71

XTILT = Zi-—zé-—_——

CTILT is given by

CTILT = 42.1 - 28,52 = 13.58
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llLf-(ll.sl;,l.(,ls)

(26.256 , ) —h, (27.069,1.616)

Sde—(28.52,4.5)

3

i
—>= [«1.9

I
I
l
]

I
(42.22,0)—+"] 1—(42.1,1.616)

R (55.2636,0)
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6. Typical input values for XORING(I)

Initial guess for tangent ogive with L/D

Right vortex core lateral position (XORING(1))

5.0

a’ ’ 2.00 4.00 6.00 8.00 10.00
15.0 0.21 0.05 ~-0.04 -0.07 =0.05
20.0 0.22 0.186 0.03 -0.03 -0.09
25.0 0.27 0.18 0.06 -0.03 -0.09
30.0 0.27 0.27 0.27 0.27 0.27
35.0 0.27 0.27 0.27 0.27 0.27
40.0 0.27 0.27 0.27 0.27 0.27
45.0 0.27 0.27 0.27 0.27 0.27
50.0 0.27 0.27 0.27 0.27 0.27

Note: FOR =0, set XORING(1) = 0.30 for all a’s

Right vortex core vertical position (XORING(2))

a’ ’ 2.00 4.00 6.00 8.00 10.00
15.0 1.26 1.28 1.27 1.26 1.21
20.0 1.32 1.36 1.30 1.44 1.44
25.0 1.32 1.36 1.41 1.44 1.44
30.0 1.57 1.57 1.57 1.57 1.57
35.0 1.54 1.54 1.54 1.54 1.54
40.0 1.54 1.54 1.54 1.54 1.54
45.0 1.54 1.54 1.54 1.54 1.54
50.0 1.54 1.54 1.54 1.54 1.54

Note: FOR 8=0°, set XORING(2) = 1.15 for aii a’s
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Initial guess for tangent ogive with L/D = 5.0

Left vortex core lateral position (XORING(3))

a’ £ 2.00 4.00 6.00 8.00 10.00
15.0 -0.59% -0.79 -0.70 -0.62 -1.00
20.0 -0.60 ~-0.85 -0.80 -1.03 -1.,05
25.0 -0.64 -0.85 -0.97 -1.03 -1.05
30.0 -1.02 -1.02 -~1.02 -1.02 -1.02
35.0 -1.02 -1.02 -1.02 -1.02 ~1.02
40.0 -1.02 -1.02 -~-1.02 -1.02 -1.02
45.0 -1.02 -1.02 -1.02 -1.02 -1.02
50.0 -1.02 -1.02 -1.02 -1.02 -1.02

Note: FOR 8=0°, set XORING(3) = -0.30 for all a’s
Left vortex co're vertical position (XORING(4))

a* 2.00 4.00 6.00 8.00 10.00
15.0 2.05 1.84 1.49 1.32 1.50
20.0 2.18 2.18 2.05 1.89 1.74
25.0 2.18 2.18 2.05 1.89 1.74
30.0 2.40 2.40 2.40 2.40 2.40__
35.0 2.40 2.40 2.40 2.40 2.40
40.6 2.40 2.40 2.40 2.40 2.40
45.0 2.40 2.40 2.40 2.40 2.40
50.0 2.40 2.40 2.40 2.40 2.40

Note: FOR 8=0°, set XORING() = +1.15 for all a's
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Initial guess for tangent ogive with L/D = 5.0

Right vortex core strength (XORING(S5))

(o g 2.00 4.00 6.00 8.00 10.00
15.0 0.45 0.49 0.44 0.48 0.56
20.0 0.60 0.64 0.60 0.72 0.74
25.0 0.61 0.64 0.68 0.72 0.74
30.0 0.99 0.99 0.99 0.99 0.99_~
35.0 0.99 0.99 0.99 0.99 0.99
40.0 0.99 0.99 0.99% 0.99 0.99
45.0 0.99% 0.99 0.99 0.99 0.89
50.0 0.99 0.99 0.99 0.99 0.99

Note: FOR B=0", set XORING(5) = 0.20 for all a’s
Left vortex core strength (XORING(6))

a* a 2.00 4.00 6.00 8.00 10.00
15.0 0.29 0.28 0.17 0.16 0.10
20.0 0.40 0.43 0.40 0.44 0.44
25.0 0.43 0.43 0.44 0.44 0.42
30.0 0.75 0.75 0.75 0.75 0.75
35.0 0.75 0.75 0.75 0.75 0.75
40.0 0.75 0.75 ¢.75 0.75 0.75
45.0 0.75 0.75 0.75 0.75 0.75
50.0 0.75 0.75 0.75 0.75 0.75

Note: FOR £=0°, set XORING() = 0.20 for all a's
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Initial guess for tangent ogive with L/D = 3.5

Right vortex core lateral position (XORING(1))

a’ e 2.00 4.00 6.00 8.00 10.00
15.0 0.11 0.05 *~=0.02 ~-0.02 -0.02
20.0 0.11 0.05 0.03 -0.05 NO
25.0 0.31 0.16 0.07 0.05 -0.05
30.0 0.32 0.25 0.12 0.05 ~0.04
35.0 0.33 0.28 0.18 0.06 -0.03
40.0 0.27 0.27 0.27 0.27 0.27
45.0 0.27 0.27 0.27 0.27 0.27
50.0 0.27 0.27 0.27 0.27 0.27

Note: FOR =0°, set XORING(1) = 0.0 for all a’s

Right vortex core vertical position (XORING(2))

a* ! 2.00 4.00 6.00 8.00 10.00
15.0 1.25 1.25 1.21 1.18 1.18
20.0 1.26 1.25 1.21 1.17 NO
25.0 l1.22 1.32 1.34 1.32 1.29
30.0 1.22 1.30 1.36 1.32 1.44
35.0 1.30 1.32 1.36 1.41 1.44
40.0 1.54 1.54 1.54 1.54 1.54
45.0 1.54 1.54 1.54 1.54 1.54
50.0 1.54 1.54 1.54 1.54 1.54

Note: FOR 8=0°, set XORING(2) = 115 for all a’s
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Initial guess for tangent ogive with L/D = 3.5

Left vortex core lateral position (XORING(3))

a* g 2.00 4.00 6.00 8.00 10.00
15.0 -0.52 -0.60 .—~0.64 -0.57 -0.57
20.0 -0.52 -0.60 -0.64 -0.49 NO
25.0 ~0.56 ~0.76 -0.85 -0.86 -0.81
30.0 -0.60 -0.78 -0.91 -0.95 ~-1.11
35.0 -0.68 ~0.81 =0.95 -1.05 =1.11 |
40.0 -1.02 ~1.02 -1.02 -1.02 ~1.02
45.0 -1.02 -1.02 =-1.02 ~1.02 -1.02
50.0 -1.02 ~1.02 -1.02 -1.02 -1.02

Note: FOR §=0°, set XORING(3) = -0.30 for all a’s

Left vortex

core vertical position (XORING(4))

a* ! 2.00 4.00 6.00 8.00 10.00
15.0 1.84 1.75 1.67 1.44 1.44
20.0 1.83 1.75 1.67 1.30 NO
25.0 2.16 2.10 l.98 1.84 1.64
30.0 2.22 2.27 2.14 2.00 1.9¢%
35.0 2.24 2.33 2.28 2.11 1.85
40.0 2.40 2.40 2.40 2.40 2.40
45.0 2.40 2.40 2.40 2.40 2.40
50.0 2.40 2.40 2.40 2.40 2.40

Note: FOR 8=0", set XORING(4) = 1.15 for all a's

42~




Initial quess for tangent ogive with L/D = 3.5

Right vortex core

strength (XORING(5))

a’ £ 2.00 4.00 6.00 8.00 10.00
15-0 0.35 0.34 0.31 0.26 0.26
20.0 0.35 0.34 0.31 0.24 NO
25.0 0.47 0.54 0.55 0.52 0.48
30.0 0.54 0.59 0.63 0.60 0.75
35.0 0.64 0.65 0.69 0.72 0.7¢%
40.0 0.99 0.99 0.99 0.99 0.998
45.0 0.99 0.99 0.99 0.99 0.99
50.0 0.99 0.99 0.99 0.99 0.99

Note: FOR 8=0°, set XORING(5) = 0.20 for all @’s
Left vortex core strength (XORING(6))

a’ f 2.00 4.00 6.00 8.00 10.00
15.0 0.22 0.18 0.21 0.05 0.05
20.0 0.22 0.18 0.12 0.06 NO
25.0 0.34 0.36 0.34 0.29 0.24
30.0 0.39 0.41 0.42 0.39 0.49
35.0 0.46 0.46 0.47 0.49 0.49
40.0 0.75 0.75 0.75 0.75 0.75
45.0 0.75 0.75 0.75 0.75 0.75
50.0 0.75 0.75 0.75 0.75 0.75

Note: FOR B8=0", set XORING(6) = 0.20 for all @’s
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Initial guess for tangent ogive(chine cross section)

with L/D = 5.0

Right vortex core lateral position (XORING(1))

e e o o - - = S T o= T e = T A e o v e = M e m e wm W AR W e e vm R G S M e wm T m M T G em v em M e M = et e

e e e s e e = = e A - = o e - = A e S e = e - = e e e M S Gm e e A e e e e e e e = o e S G

} 20.00 ¢ 2.105 1 1.106 1 1.3100 |} 1.1200 ] 1.081 | 1.090 |
1725.00 1 1.105 | 1.110 | 1.120 1 1.104 { 1.093 |  1.097 1|
1730.00 | 1.105 | 1.119 | 1.108 | 1.108 | 1.108 |  1.108 |
1 35.00 1 1.105 | 1.114 | 1.114 | 1.114 | 1.114 | 1.114 |
1730.00 1 1.105 1 1.113 | 1.119 | 1.119 | 1.113 |  1.119 |
| $5.00 1 1.105 | 1.125 | 1.125 | 1.125 | 1.125 | 1.125 |
1750.00 1 1.105 | 1.133 | 1.133 | 1.133 | 1.133 | 1.133 |

@ - m - m v A e An S = A - Em Gt T e M e m M S et S Wm e Am e Y Ny M S e m e e v T W e W T =S T e e  we wm e em G S mm wm mm -

- e o — . e T . S S e Y = N S e WS MR Gw T e s m M MR me A T M S Sm M ad M Am e m S e G m m mm me e e -

S 00000 1 2000 1 4000 1 6000 1 8,000 | 10.000 |
| 20.00 | 0.469 | 0.431 1 0.431 | 0.431 | 0.368 | 0.359 |
e oaee 1 oare 1 oe 1 o o2 ouies
oo olaee 1 oea 1 osny 1 oo 1 ey 1 0.505
R R I A T
TR R R I A
e o 1 oen 1 oen 1 ok Thien 1 on
e o 1 o wes 1 0,705 1070 1 oLres

- . S . . b e wm . e G G M B R T e T em e e v B P e Y En T A S G e AR e Ee e e W A4 e S We G R Ak Wh MR WS w S MR e Se e e e
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Left vortex coxe lateral pvosition (XORING(3))

————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————————
—————————————————————————————————————————————————————————————————
————————————————————————————————————————————————————————————————
————————————————————————————————————————————————————————————————
________________________________________________________________
————————————————————————————————————————————————————————————————
—————————————————————————————————————————————————————————————————

- - — - A M T - e T M Se Rw ma e Em e et e S S e dm e T S TR S A S v SR Gm W me m M G M G e Em e Gm B G Gm am A e e M AR e = e

Left vortex core vertical position (XORING(4))

v e A e e T emy e . T e S A e R G b e e B G S b A AN WA W e A G e S M e mt eme e e - e - -

- - e P s g S Ge S WP N G b e G e N e R e G R M TR G W MG R S R G EE En m e R e e e G S e R e e e = e

| 20.00 | 0.469 | 0.518 | 0.518 | 0.5183 | 1.366 | 1.507 |
| 25.00 | 0.469 | 0.585 | 0.585 | 0.747 | 1.937 |- 2.118 |
1730.00 | 0.469 1 0.699 | 2.427 | 2.427 | 2.427 | 2.427 1|
135,00 | 0.469 | 3.463 | 3.463 | 3.463 | 3.463 |  3.463 |
| 40,00 1 0.469 | 4.699 | 4.699 | 4.699 | 4.699 |  4.699 |
| 45.00 | 0.463 | 6.031 | 6.031 | 6.031 | 6.031 |  6.031 I
150.00 | 0.469 | 7.533 1 7.533 | 7.533 | 7.533 |  7.533 |

e e e e e G L e em S e W M R e R N e G e e We P G G G G S fe S T G e A e e Em e G e e e T W S s e e S S e
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Right vortex strength (XORING(5))

@ o - - = = e e = = Em Y e e T e = e G e T T e w W = m AR A e M wm e S W o e G b v WY S A e av e am

e o et o Y - T ™ S mm e e e e m e e Y AR we M Ve T R S Ew M EE e G M e ES = W e em w am e e e S W Am e 4w em e e -

| 20.00 | 0.78% | 0.734 | 0.734 | 0.734 1 0.745 | 0.742 |
| 25.00 | 0.789 | 0.812 | 0.812 | 0.783 | 0.951 | 0.523 |
130,00 1 0.789 | ©0.898 | 1.230 | 1.230 | 1.230 |  1.230 |
1 35.00 1 0.783 | 1.562 | 1.542 | 1.542 | 1.542 | 1.542 |
| 40,00 1 0.785 | 1.388 | 1.988 | 1.988 | 1.388 | 1.985 |
| 45.00 1 0.789 | 1.958 | 1.358 | 1.958 1 1.95¢ |  1.958 |
150,00 1 0.789 1 2.172 1 2.172 | 2.172 1 2.172 | 2.172 |

@ o o m e .  m m — m = e e mm e me e e A A S OF W Gm R e v em e W e e M em e e s A ev m e Am e A e em e e

Left vortex strength (XORING(6))

——— = o v e A W M D T e mm = i = T A e M e e AT S Mm 6% S G W A M S S e S Wm W e n W e e e e e e S v e e e

| 20.00 | 0.789 | 0.853 | 0.853 | 0.853 | 1.213 | 1.223 |
| 25.00 1 0.785 1| 0.938 | 0.938 | -1.073 | 1.394 | 1.389 |
1730.00 1 0.785 1 1.058 | 1.610 | 1.610 | 1.610 | 1.610 |
135,00 1 0.785 1 1.851 | 1.851 | 1.851 i 1.851 1 1.851 |
140,00 1 0.785 | 1.988 | 1.980 | 1.988 | 1.988 | 1.988 |
| 45.00 1 0.785 | 2.085 | 2.085 | 2.085 | 2.085 |  2.085 |
1750.00 | 0.789 1| 2.193 | 2.193 | 2.193 | 2.193 1 2.193 |

- e e e e m E v M e B S M GS T = ae Ve S TR TR Em S M G G em m Y GY M ey e v e e M R E SR G R e W G e WA M we S e e S e e e m ae
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Right vortex separation coefficient (XORING(7))

el 000t 2000 1 000 1 6000 1 8000 1 30:000 |
| 20.00 | 0.257 | 0.266 | 0.266 | 0.266 | 0.264 | 0.265 |
{330 1 0as7 1 oaaa 1 00333 1 0321 | 0.305 1 0330 i
I I e I e
5500 1 o287 1 01155 1 o.ss 1 00455 1 o155 1 0.55 1
I I S T e
T35o0 1 0257 1 oco3s 1 0.03s 1 o038 | 0.035 1 0.055 1
TSolo0 1 .57 1 o-one 1 @ics | 06 | 0.085 | 0.085 1

— - wn - =~ G e = i S W A S S Em G A v e e R A e A e - WG e G e T Am AR MR S e W m WA e R e e e e o e e

Left vortex separation coefficient (XORING(8})})

LS00 2000 1 4000 1 €:000 1 20001 10:000 )
| 20.00 1 0.257 | 0.247 | 0.247 | 0.247 | 0.207 | 0.206 |
V25000 1 037 1 0,208 | 008 | 03541 0.170 1 0171 |
30000 1 0257 1 0,176 1 0.4 1 03431 0383 1 0.4 |
35700 1 oas1 1 ouiad 1 ooar 1 0.ia1 1 001431 0.4 1
ol00 1 027 1 o.a2s | 01241 03241 0.1241 0,124 1
{35100 1 0257 1 0,095 | 0,095 | 0.095 1 9.095 1 0.0%5 |
170,00 | .27 1 o.005 | 0.085 1 0.085 | 0.085 1 0.085 |
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7. THETAU and THETAL.are defined as follows.

m« t ,;: o, t

THETAL
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In

(3)

(4)

OUTPUT VARTABLES

At the beglaning of the ourput, all input data will be printed.
HALFSW = half of reference wing area

CREF reference chord

Turbulent skin friction coefficient is calculated with the following
formula:

8 38

c. = 0.455/(log, a0 22871, + 0.14405)0°7

kh

where RN for each aerodynamic component is based on the mean geometric
choxrd or the body length.

Tip suction

%/C nondimensional x coordinate with respect to tip chord

2
CTIP = St(x)/( 9zpv; ct), where S, is the tip suction force

per unit length and . is the tip chord

Pressure distribution in attached flow or vortex flow if LEV = 1.
Xv nondimensional chordwise location (referred to local chord)

v nondimensional spanwise location (referred to semispan of the
lifring surface)

CP = AC
s p
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Sectional characteristics

Y/S nondimensional y-station, referred to semispan of the lifting
surface

CL sectional lift coefficient
CM  sectional pitching moment coefficient about the Y axis

CT sectional leading-edge thrust coefficient

CDI  sectional induced drag coefficient
CS*C  sectional suction coefficient multiplied by local chord

CAV  sectional axial (along X-axis) force coefficient due to leading
edge vortex

The next group of output variables is the overall aerodynamic
characteristics in attached potential flow. If ALPCON = 1.0, the lift
and pitching moment coefficients will be CL and C\1 .

b\

= £ v . .
If ALPCON 1.0, the factors, Kp, sze, and Kv,se gtc. to be used in the

method of suction analogy for a noncambered wing will be printed next.
They are used in the following formulas:

. 2 .2
= X (% +
CL <p sin ¢ cosg + (<v,2e Kv,se)Sln @ COS @
= te
CD CL an o
i
. Eé 2 ;Qe 2 ';se
C =K singqg cos qa c + Kv se sin” ¢ + Kv se sin ¢ C
n P ref ’ ref ’ ref

If a fuselage is present, the pressure coefficient (Cp) at (X/L, THETA)

will be printed, where L is the fuselage length and THETA (i.e., 8) is
measured clockwise (facing upstream) from the positive Z axis (i.e.
upwards). The fuselage local loading is defined as

-50-




-1 2y
C, = [ C_(xdg)cos 5.
Voo Tes o P

The overall fuselage aerodynamic coefficients are all based on the input
reference area and chord.

(S) Next, the attached flow results are summarized. For the 1lift
|
! coefficient,

CL(LS) the total lift coefficient from all lifting surfaces

[ SIG

CLF the total lift coefficient from the fuselage
% CL

CDVIS

CL(LS) + CLF

Similar definitions apply to Cp and Cp.

turbulent skin friction coefficient

Note: This group will be printed also for vortex flow if LEV = 1.

(10) Total aerodynamic coefficients to be used in the method of suction
analogy are summarized as follows, using the 1lift coefficient (CL) as an
example.

CLP the "potential-flow" compounent of CL
CLVL the leadirz-edge vortex lift
CLVSE the side-edge (i.e. tip) vortex 1lift

CLVAUG the augmented vortex lift

CLDVP the “potential flow" component of C;, due to the strake discrete
vortex

CLDVV the vortex lift component due to the strake discrete vortex
CLF the fuselage 1lift
CL total lift coefficient

CAXP the axial force coefficient in potential flow, negative for
pointing forward

CAXV the axial force coefficient due to leading-edge vortex

-51-
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(11) For an axymmetrical configuration or a configuration with lateral or
directional control input, the resulting rolling (CL) and yawing (CN)
moments will be printed for both attached and vortex flows, with and
without tip suction effect. Based on experience, those without tip
suction effect seem to agree better with limited windtunnel data.

(12) The lateral-directional stability derivatives are defined in accordance
with standarxd definitions as follows:

3C
y :
CYB = —= =
Y TRl Cy side force/q Sref
aC2
CLB = 55 Ci = rolling moment/q Sref bref
3Cn
CNB = 3 Cn = yawing moment/q Sref bref
oC _
CcyYp =-f:X , where p = pb/ZYw is an input variable and p is the roll rate
3p
aC
cLe = —*
3p
acn
CNp = —
3p
aC _
CIR = ~:; , where r = rb/ZYm is an input variable and r is the yaw rate
ar
aC
CLR = —*
ar
aC
CNR = —=
9r

(13) The bending moment distribution and the bending moment coefficients at
the root chord for the attached flow will be printed next in the method
of suction analogy.

-52-
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(14)

The last portion of the output is for the bending moment distribution
and the bending wmoment coefficients at the root chord with vortex lift
effect.

In File #26:

(L

(2)

(3)
(4)
(5)

W ham AL € WS Ay AT ar R -~
- A ETERAL A VS ARGARG 4 meE s Ammm s -

Coordinates of leading-edge vortex filaments:

Lifting-surface number is followed by the vortex filament number on that
surface, e.g., "1 L.

x~coordinates of all segments on a filament
y-coordinates of all segments on a filament
z~coordinates of all segments on a filament.
Coordinates of wake-vortex elements:

The definitions of variables are the sam2 as those for the leading-edge
vortex filaments.

Spanwise pressure distyibution (ACP) at specified comnstant x~stations.
Summary of total Cp, Cy, and Cp for each iteration

Summary of £orce calculation on free vortex filaments. All force
components are nondimensionalized with individual lifting surface areas.

SFAC Sum of absolute values of all force component in the X,y,z
directions for each lifting surface.

TFX  Algebraic sum of x-components of forces for each lifting surface.
TFY Algebraic sum of y-components of forces for each lifting surface.
TFZ  Algebraic sum of z-components of forces for each lifting surface
TFC  Vector sum of TFX, TFY, and TFZ for each lifting surface.

RES Vector sum of all TFX, TFY, and TFZ added algebraically for
multiple surfaces.
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JOB CONTROL SET-UP

Files Used in Execution

Seven [7) working files numbered below are released after execution:
11, 12, 13, 14, 15, 16, 25

File 18 is used to store results for cases with wake deformation
calculation, i.e., IWAKE = 1.

File 19 is used to store results of both symmetrical and asymmetrical
flow calculations for restart.

File 26 is used to store results for cases with edge-separated free
vortex
sheets, i.e., LEV = 1.

File 20 is the input data file. See main program (INPT = 20).
File 21 is the main output file. See main program (JPT = 21).
Note: The number of files actually used in a given job depends on the type

of user”s options. Not all files are used in a given job.
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A TYPICAL JOB CONTROL SET-UP FOR THE VAX—8600 COMPUTERS

SFOR PLL
SFOR PL2

SFOR PL3

SFOR PL4

SFOR PL3

SFOR PL6

SFOR PL6L

SFOR PL62

SFOR PL71

SFOR PL72

SFOR PL8

$FOR PL9

SFOR PL1O

SFOR PLI1
SLINK/EXE=Pl. PLL,PL2,PL3,PL4,PLS,PL61,PL62,PL71,PL72,PL8,PL9,PL1O,PLLL
SAS DL.TMP FOROLL
SAS D2.TMP FOROL2
$aS D3.TMP FORO13
SAS D4.TMP FOROL4
SAS D5.TMP FOROLS
$AS D6.TMP FOROL6
SAS D7.TMP FOR023
$aS D8. FORO18

SAS D9. FORO19

$AS DAN FORO26

$aS FLO6.DAT FOR020
$AS LIST!.DAT FORO21
SRUN Pl
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A TYPICAL JOB CONTROL SET-UP FOR VPS-32

/JOB

/NOSEQ

LAN2,STVES.

USER, (VALIDATION INFORMATION)

RESOURCE( TL=1000,LP=50,WS=6500, JCAT=SMBAT)

PATTACH ,FORT77X.
FIN200(L=COMPLAN , E=COMPLAN , BINARY=BFILE/ 200 ,0PT=0)
REQUEST,0UT26/ 1500, T=P.

REQUEST ,0UT6/1500,T=P.

LOAD( BF ILE, CN=GO/ 1000 ,GRLPALL= )

GO.

SUMMARY .

DAYFILE,DAYGLAN.

TONOS(Z, C6UD=DAYGLAN ,0UT6 ,0UT26 ,JCS="ACCOUNT AND MACHINE INFORMATION")
EXIT.

_PATTACH,UTILITY.

1DUMP,L=L1.

SUMMARY .

DAYFILE,DAYBLAN.

TONOS(Z,C6UD=DAYBLAN,L1,0UT6 ,COMPLAN,JCS="ACCOUNT AND MACHINE INFORMATION")
/ EOR

SOURCE CODE

/EOR

DATAFILE

/EOF
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APPENDICES

APPENDIX A

o Sample Input and Ouiput for F-16XL & F5 Configurations

APPENDIX B
e Plotting Program Using DI3000 - XPM

o Sample Input and Ousput for F-16X1L & F5 Configurations

APPENDIX C
o Sample Plots for F-16XL & F5 Configurations
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APPENDIX A

SAMPLE INPUT AND OUTPUT FOR F-16XL CONFIGURATION

SAMPLE INPUT AND OUTPUT FOR F-16XL CONFIGURATION
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File: f5asym.in Printed Wed Jul 26 16:44:15 1989 Login: LAN Page: 1

1 F-5 SASIC WITH SECTIONAL DATA, WITH FOREBODY VORTEX LIET

2 GROUP 2. NCASE, NGRD, NSOR

3 10 3

4 GROUP 3. LAT, IBLC, XT, ISD, NLDMM

s 10 2 1 1

6 GROU? 4. NC, M1{I),I=1,NC, NWING, IWGLT, I2OS

7 333 4300

8 GROU? S. NFP, NGW(I),I=1,NFP, NVRTX, MVRTX, NLEF, IV, NAL
9 110 00 0 O

10 GROU? §. DF

11 0.

12 GROUD? 7. NW(1),NW(2), ICAM, IST, ICAMT, ITHCX, NST, NCLIT
13 § 0 6 0 6 0 0 O

14 GROUP 17. IDN

15 0

16 GROUD 18. XXL(1),XXT(1),¥L(L),XXL(2),XXT(2),¥L(2),2ZS, DIHED
17 $.25 9.25 0.5 6.8 9.2 1.23 -.12 0.

18 GROUZ 17. IPN

19 0

20 GROUP 18. XXL(1),XXT(1),¥L(1),XXn(2),XXT(2),YL(2),2S DIEED
21 §.8 9.2 1.23 7.337 $.09% 2.13 -.12 0.

22 GROUP 17. IPN

23 0

24 GROUP 18. XKL(Z),XXT (1), ¥L(1),XC@m(2), XXT(2), YL.(2) , S, DIEED
25 7.337 9.091 2.13 8.28 8.9 3.71 -.12 0,

26 GROUP 24. ICNL2

27 0

28 GROUP 25. RC

29 .00148

30 GROU? 26. TWST,RINC,TINP

31 0. 0. O,

22 GROUP 30. INMM, NARM

33 14 1

34 GROU? 31. ALPO, ¥¥3, ¥OB, CLCD, DARME

3s -0.71 0.5 3.71 0. 0.5

36 GROUP 32. AW (ANGLES OF ATTACK, INMM-VALUES)

37 -3.0000 3.0000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 16.0000
38 20.0000 24.0000 28.00C0 32.0000 36.0000

39 GROU? 33. CL (INMM-VALUES)

40 -0.2144 0.4478 0.7790 0.9657 0.9126 0.9090 0.9056 0.8966 0.9077
a1 0.9454 1.0474 1.1508 1.2126 1.2397

42 GROUP 34. AW (ANGLES OF ATTACX, INMM-~VALUES)

43 -3,0000 3.0000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 16.0000
44 20.0000 24.0000 28.0000 32.0000 36.0000

45 GROU? 35. CD (INMM-VALUES)

46 0.0093 0.0098 0.0114 0.0132 0.0175 0.03%2 0.0535 0.0814 0.11S3
47 0.1935 0.31i1 0.4519 0.5923 0.7291

48 GROUP 36. XMRT

49 0.2500

50 GROUP 37. AW (ANGLES OF ATTACK, TNMM~VALUES)

51 -3.0000 3.0000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 16.000C
52 20.0000 24.0000 28.0000 32.0000 36.0000

53 GROUP 38 CM (INMM-VALUES)

54 -0.0285 -0,0526 ~0.0636 -0.0720 -0.0394 ~0.0610 -0.0754 -0.1044 -0.1106
S5 -0.1201 =0.2513 -0.1882 -0.2188 -0.2445

56 GROUP 4. NC, M1(I),I=1,NC, NWING, IWGLT, IPCS, FOR H.T.

57 2 33 2 00

58 GROUP 5. NFP, NOW(I),I=1,NFP, NVRTX, MVRTX, NLIF, IV, NAL
59 $1 110 0 0 0

60 GROU? 6. DF

31 0.

62 GROU? 7. NW(1),NW(2), ICAM, IS, ICAMT, ITHCX, NST, NDIT
63 8§ 00 0 0 0 0 0

64 GROUR 17. IPN

65 0

66 GROUP 18. XXL(1).XXT(1),YL{1),XL(2),XXT(2),vL(2),2S,DINED
67 10.5 12.12 0.5 10.947 12,066 1.23 ~.31 -5,

68 GROUP 17. IPN

69 0

70 GROUP 18. XXL(1),XXT(1),YL(1),XXL(2),XXT(2),YL(2),2S, DIRED
7 10.947 12.066 1.23 11,5 2 2.13 =-,31 -5,

72 GROUT 24. ICwWLz

73 0

74 GROUP 25. RC

15 .00146

16 GROUP 2§. TWST,RING, TINP

77 0. 0. o.

78 GROUP 30. INMM, NARM

19 0 0 A-60

80 GROU? 4. NC, M1(I), I=1,NC, NWING, IWGLT, IPOS, FOR V.T.
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File: {5asym.in Printed Wed Jul 26 16:44:15 1989 Login: LAN Page: 2
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133
134
135
136
137
133

154
155
156
157
158
159

1L 6 ¥ 0 0

GROUP 5. NFP, NJOW(I),I=1,NFP, NVRTX, MVRTX, NiEF, IV, NAL
i1 10 0 1 O

GROUP 6. DF

0.

GROUP 7. NW(l),NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
S 06 0 0 0 ¢ 0 O

GROUP 17. I®N

0

GROUP 18. XXL (1) XXT(1),¥YL(l),XXL(2),XXT(2),¥L(2),28,DIEED
9.8 125 0. 1.2 11.9 2.0 .4 90.
GROGP 24. ICNLE

o]

GROUP 25. RC

.00146

GROUP 26. TWST,RINC,TIN?
0. 0. 0.

GROUP 3C. INMM, NARM

o] 0

GROUP 39. AM,RN,HALFSW,CREF,3REF2, XREF, ALPCON
.1 .56 7.57 2.278 3.71 7.4 O.
GROUP 40. ALNM, SNUM, DVRTX,CLDS
2. 1. 0. 0,
GROUP 41. ALPA
40. 35.
GROUP 42. SNI, SNE,CTILT,SLETH, XCNTD, YCNTD, XTILT, SR
1. 3. 2.45 1.71 8. 1.23 1.37 1.
GRCUP 43. HEIGHT,ATT
0. 0.
GRCUP 44. ?,3K,RL
0.02 0.08726 0.02
GROUTP 4S. K&, NT,NCUM,NF, I8Y, I3CM
12 9 15 1 1
GROWP 46. XAS(l),XAs(2),FUSIND,FUSNO,TSHAP, X1, X2,X3
0. 3. 1. 14.C. 0.86 0.8 3.5
GROUP 47. ISYM,JSCT
100
GROUP 48. XFF, FUSNO-VALUES
0.0060 0.250 0.500 0.750 1.000 1.250 1.500 1.750 2.000
2.250 2.500 2.750 3.500 13.000
GROUP 49. REF
Q.000 0.070 0.135 0.194 0.247 0,296 ¢.339 0.377 0.410
0.437 0.460 0.477 0.500 c.500
GROUP 50. XFD FUSNO-VALUES
o, 1., 2. 3. 4, 5. 6, 7. 8. 8. 10. 1. 12. 13.
GROUP 51. FTUSELAGE RADII IN SIDE VIEW
0. .2 .35 .45 .65 .65 .65 .65 .6 .5 .4 .4 .4 .4
GROUP 54. NBCYM
[
GROUP 55. XBCM, NBMC-VALUES
0. 3.5, 7. 0. 1i3.
GROUP 56. IBCM
-0.3 -0.12 0, 0. 0. O.
GROUP 57. IFORBl
1
GROUP 58. IPRINT, IXCASE, ISY, ISHARP, NCIRCLE
0 1L 0 0 O
GRCU? 59, BSE?,COEFTl,COEFF2,COEFF3,CSEP
0., 0. 0. 0.25 0
GRQOUZ 60. XORING(I), I=1,8
0.11 1,32 -0.81 2.05 0.55 0.36
GROUP 63. IWAKE
Q
GROUP 79. LEV
1
GROU? 30, NSUF,NPC, ICD,MSTW,MITE
1 0 8 038
GROUP 81. ITIDV,MST
)
GROUP 82. MULTIG,XITR
14
GROUP 83. DELTA, DELY, XE2ND
0.3 ©.55 1.
GROUP 84. NBRR
4]
GRCOUP 86. DIF1, DIx2
.5 .5
GROUP 87. NQ1, IREA,ISTAR
2 0 0O




P L AL A R TR R L R P A
T=3 3ASIC WITH SZCTICNAL CATA, WITH TOREBODY VORTEX LIFT
P RN T TR Y A PRI TP ANR TN AW POIRTIATA T PITINTEY
GROU2 2. NCAsSZ, NGRD, NSUR
3 0 3
I T LR LR L R R R R R DR T R T R
CASZ NUMBER = 1
T TR LT R T R T
INPUT CATA
GRCUP? 3. IAT, IBLC, X7, IBZD, NLDMM

- 0 : 1 i
GROU? 4. NC, ¥1(I},Iei,NC, NWING, IWGLY, I2CS
3 3 3 4 3 0 4]
GRCU? 5. NTP, NOW(I),I=i, NF2, NVRIX, MVRTX, NLET, IV, NAL
i 3 0 0 [+] 0 0
Gg\OUD 6. oF
2.co0cee
GROb? 7. NW{i1},NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
6 0 ¢ c 0 ] [
GRCU2 7. I2N
0
GROUD 18. XXL{L},XXT{l},¥L(1),KKL(2},XXT{2},YL(2),2S, DI L
5.25000C 95.250000 0.300000 6.3C0000 9.2000C0 1.230000 -0.120C00C

GROUR 17. 2N

GROU2 (8. XXL(1),XXT{L),YL{l), XXL(2),XXT(2)},¥YL{2),2S,D1H
§.300000 9.,200080 1.2300C0 7.3370C0 ¢9.091CC0 2.130000 ~9.220000
GRCUP 17. IN

’\
SROUD 8. XXT (L), XXT(1},YL{1),XXL{(2},XXT(2),YL(2),28,DIHED
7.337000  9.3913¢C 2..3CCCC 8.280000 8.300000 3.710C00 -0,120000
GROU? 24, ICNLE
0
GROU? 28, RC
3.001460

SROT? 26, TWST,RINC,TIN?
$.3000CC ©.300000 9.3CCCCO
SRCUR 3C. MM, VARM
-% -
GRCU? 31. \L?Q, YiI3, ¥OB, CLCD, PARMF
-2,710000 0.500000 3.710000 0,2C0000 0,300000
GROUP 32. AW (ANGLZIS OF ATTACK, INMM-VALLS)
-3,000000 3.000000 6.000000 8.300000 9$.500000 11.3C0000 12.000000
1§.0C0C00 20.00C000 24.J000000 28.000000 32.00C00C 36.00000C
GRCUT 33. CL (INMM-VALUES)
-2.214400 0.447800 0.779C0G¢ 0,965700 0,912600 0.309000 0.905500
5.307700 0.945400 1.047400 1.150800 1,212600 1.,239700
SROU? 34. AW (ANGLZIS OF ATTACK, INMM-VALUES)
-3 20000C  3,3C0000 6.30000C 8.3500000 9.300000 11.000C00 12.000000
§.00000¢ 20.300000 24.000000 28.0J000C 32.900000 3€.000000
GROU? 35. I2 {INMM-VALUES)
3.3093C0 0.009800 Q.01140C 2.013200 0.017S500 2.039200
3.-..300 J.193500 0.311100 2,351900 0.592300 0 729100
GROUZ 36. XMRFT
3.280CC0
GRCU? 37. AW {ANGLZS COF ATTACK, INMMM=VALUES)
-3,000000 3.300000 6.300000 8.500000 9.500000 >1.000000 12.000000
26.200000 20.0080000 24.30C000 28.000000 32.000000 36.000000
SRCUVP 38 oM (INMM-VALUES)
=0.352850C -0.082%00 -3.0363600 -0.072000 ~0.239400 -0.061000 -0.675400
=23.1004500 -3,12010C ~3..51300 -0,188200 -0.218800 =~0.244500
GROUP 4. NC, MI.(I),I=1,NC, NWING, IWGLT, IP0S, FOR H.T.

<

.053500

2 3 3 2 0 0
SRCUP 3. NF?, NJW(I),I«1,NF2, NVRTX, MVRTX, NLEF, IV, NAL
1 i 1 0 0 0 0
GRoue 6. OF
2.00000¢
GROLP 7. NW{l),NW{2), ICAM, IST, ICAMT, ITHCK, NST, NDIT
6 0 0 0 0 0 0
SRcy? 17, I@N
0

SRCUP 18, XXL (1), XXT(1),YL(1),XXL{2),XXT(2),¥YL(2),2S,DIHED
19.500000 12.120000 0.500000 10.947000 12.066Q000 1.230000 ~0.310000
GROUP 17, Iew
¢
JROUP 18, XXL(1),XXT(1),YL{1),XXL{2),XXT(2),YL(2),25,DIHED
1J.947000 12.066000 1.230000 11.500000 12,000080 2.130000 ~0.310000
SRCU? 24, ICNiE

$.0C0000

0.00CC00

0.00C000

14.90C000

0.8966090

~4.00C000

0.081400

14.300000

=0.104400

-5.000000

=3.000000
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GRCUZ 25. RC
0.00145¢C
GRCU? 25. TWST,RINC,TINP
0.0000CC 0.0C00CO 0.000C0C
GROU? 30. INMM, NARM

2 C
GRCU? 4. NC, ML(Z),I=i,NC, XWING, IWGIT, IPCS, TOR V.~Z.
i 8 1 Q ]
GROUP 3. NFP, NOW(I),Iw=l,NF2, NVRTX, MVRTX, NLZF, IV, NAL
1 z 1 [+} 0 1
GROU? §. OF
0.000000
GROUP 7. NW{l},NW(2), ICAaM, IST, ICAMT, ITHCX, NST, NDIT
£ ] 0 0 [ 0
GROU? :7. I2aN
°

SROU2 8. XXI(1),XXT(1),YL{1),XXL(2),XXT{2),YL(2),2S,0L L
$.800000 12.500000 0.CCO0CS 11.200000 11.50CCOC 2.000000 0.40CCCO 90.3CCOSC

GRCU? 24. ICNLZ
0
GRCU? 2S. RC
3.301460
GRCU? 26. TWST,RINC,TIN?
0.300800 £.000CC0  0.000C00
GROU2 30. INMM, NARM
] 3
GRCU? 39. AM, N, HALFSW,IR
C.10000C 0.3560000 7.

2.00C00C 1.008CCC C.3C
GRCLP 41, ALz?a

40.000C00 35.006000
GRCUP 42. SMI,S5NE,CTILT,SLETH,XCNTD,YCNTD,

1.0€0060 3.0C0000 2.4S0000 1.7i00CC
GRCUP 43. +HZIGHT,ATT

2.00002¢ 0.300CCCC
GRCU? 34. 2,3K,RL

2.220000 0.08726C 0.0220000
GACU? 48, XF,NT,NCUM,NT,IBY,I3CM

M 2 9 1g

GRCUZ 46. XAS(l),XAs({2),TUSINDG, TUSNG, FSHAP, X1,X2,X3

¢.00000C 13.300000 1.00000C 14.000000
GROUP 47. IS¥YM,JSCT
: 2
GROUP ¢8. XFT, TUSNO-VALUES
0.00C00C 3.2S500CC 9.300000 0.750000
2.000000 2.250000 2.300000 2.750000
GRCOU? 4§9. RFT
0.000000 ©£.07000C 0.135000 0.294000
0.41000C ©$.4370C0 0.460000 0.477000
GRCUP 30. XFD TUSNC-VALUES
0.300000 1.000000 2.000000 3.C00COC

XTILT,8R

8.000CCO

1

0.000C00

1.000000
3.800000

$.247000
0.500000

4.00000¢

8.200000 9.000000 10.000000 11.000000 12.000000

GRCUP 51. FUSZLAGEZ RADII IN SIDE VIEW
0.30000C 0.200000 2.350000 0.450000
0.600000 0.,300000 0.400000 0.400000

GROUP 54. N3CM

]

GROUP 5. XBCM, NBMC-VALUES
0.0€0000 3.200000 £.000000 7.000000 1

GRCU? 5. Z3CH

=0 300000 -0.120000 0.000000 0.000000

GRCUR &7, IFCRBL

.

GRCU? 58. IPRINT, IXCASE,ISY,ISHARP,NCIRCLE
¢ 1 0 0
GRCU? 59. BSEP,COETT1,COEFF2,COEFF3, CSED
0.000000 0.0000060 0.000030 0.250000
GROU? 60. XCRING(I), I=1,§
0.110000 1.320000 -0.310000 2.0S0000
GROUP 69. IWAKE

0
GROU? 79, LEV

1
GRCUP 80. NSUF,NPC, ICP,MSTW,MITE

1 o} 8 ]
GRCUP 81, ITI?V,MST

0 0

GROU? 82. MULTIG, XKITR

0.650000
0.400000

0.3800000

0.000000

0.000000

0.550000

7.400000

1.230000

0.860000

1.25¢000
13.000000

0.296000
0.50000G

5.000000
13,000000

0.650000
0.400000

13.000000

0.200000

0.360000

0.0¢0C0C

2

2.37C600¢  1.3000C0

0.860000 3.500CCG

0.33900C 3.

6.000000 7.

0.6500C3 0.

1.750¢CG¢C

3770C0

00C000

§50000
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GROUP 83. 2ELTA,DELT, XEND
0.30000C ©.550000 7.000000
GROU? 84. N3RR
0
GROUP 86. 2IFL,DIF2
0.50000C C.3C0C00
GRCU? 87. NQi,IREA, ISTAR
2 Q 0
HALT SWe 0.75700£+01 CREF= 0.22780E+01
TOTAL WETTED SURFACZI AREA = 75.71376

SKIN TRICTION COSFFICIEINT w»  0.02197
AN P R A A AN A AT AP AANATITXT AN AN R R TR
ANGLE CF ATTACK =

RN T R P T T TN T AT TR TR AN CREX A AR XN LN

40.000 BSEG.

ex:zing invn for lateral

CHORDWISZ DISTRISUTION OF TI? SUCTICN COETTICIENT

X/¢ cTi?
0.01704 0.17934
0.14643 L0777
0.3708% 2.31376
5.52%4% 2.83469
2.85388 3.08594
0.98296 3.18417

CHORDWISI ODISTRIBUTICON OF TTP SUCTICN CCEFTICIENT

X/<C Tz
3.01704 2.32¢86
3..4645 0.18689
3.370382 2.34348
L.5294% 2.52208
0.88383 2.45769
3.98296 3.46703

CHORDWISS ZISTRIBUTION JF TI? SUCTICN COEFFICIENT

X/C T
3.02447 3.30000
0.2061% $.20000
0.350000 3.3000¢C
0.75389 $.20000
0.97883 3.30000

TI® SUCTION CSCSTTICIENT = 0.06302  (ONE SIDE CONLY)
THE X~CCORDINATI CF CEINTRCID OF TIF SUCTICH = -1.5286%
VCRTEX-3RENKDOWN CHARACTERISTICS
«**TOR SURFACE NUMBER 1 ***
(¥OR NONCAMBERED WING)
CENTROID TC MAX, SUCTION FTORCT, YBAR =  0.59214
TOTAL 5CSTICN FORCE TC MAX. CS*C/ {C3vSIN(AL2)*"2)~ .30251
L.E. LINGTH OF MAX. SUCTION CENTRCID - 1.77887

AL2MA FCR VORTEIX BREAKDCWN AT T7.Z. = 24.3025C DEG.
{WITHCUT TAMBER CORRECTICN, FOR SYMMETRICAL LOADTNG)

CINTROID 7O MAX, SUCTICY FORCS, YBAR =  0.25087
TOTAL SUCTICN FCRCI 70 MAX. CS*C/(CI*SIN(ALD)**2)»  1.66469
L.E. LENGTH OF MAX. SUCTION CENTROID =  0.29213

ALPHA FOR CRTZIX BREAXDCWN AT T.E. = 6.66770 DEG.
(WITHCUT CAMBER CORRECTION, FOR SYMMETRICAL LOADING)

«**FOR SURFACI NUMBER 2 *<**

(FOR MCNCAMBERED WING)

A-b64




:% CENTRCIZ 7T MAX. SUCTICN TORCE, YBAR = 0.42200
TOTAL SUCTICN FTORCE TO MAX., CS*C/{C3*SIN(AL2) **2)~ 0.08629

L.E2. LENGTH Of MAX. SUCTICN CINTRCID =  0.64508

5 ]

4

- ALPHA TOR VORTZX SBRSAKDCWN AT T.S. = 11.40292 DEG.
(WITHOUT CAMBER CORRECTION, FOR SYMMETRICAL LOADING)

§ *reTOR SURFACI NUMBER 3 <**=

(FCR NCNCAMBERED WING)

] VCRTEX~3REAKDCWN CHARACTIRISTICS

**vP0R SURTACT NUMBER 1+~

{FOR NONCAMBERED WING)

it
.

(8]

e

INGTH OF #AX. SUCTICN CENTROID = L.17632

AL?4A TCR VCRTIEX SREAXDCWN AT T.EZ. = 21,.60469 DEG.
(WITHCUT CAMBER CORRECTICN, FOR RIGHT WING IN SIDESLI?)

L.3. LINGTH OF MAX, SUCTICN CENTROID =  0.27870

ALPRA TOR VORTEX BREAKDCWN AT T.Z. = 6.09642 DEG.
(WITHCUT CAMBER CORKREZCTION, FCR RIGHT WING IN SIDESLIZ)

L.2. LINGTH OF MAX. SUCTICON CENTROID = 0.46029

AL?HA FCR YCRTIX BREAXDCWN AT T.Z. = 7.83.84 2
(WITHCUT CAM3EZR CORRICTION, FCR RIGHT W

I3
“orr
(2]
vs
«“
w1

***TCR SURFACE NUMBER 3 =~

(TSR NCNCAMBERED WING)

VCRTIX~3REAXLDOWN CHARACTERISTIC

+*+fCR SURFACI NUMBER 1 <=

{TCR NONCAMBERED WING)

L.I. LINGTH OF MAX. SUCTICN CINTROID =  2,18302

1253 FCR JCRTEX SRTAKDCWN AT T.Z. = 41.46409 DEG.
\WITHCUT CAMBER CORRECTICN, FOR LEFT WING IN SIDESLI2)

L.Z. LINGTH OF MAX. SUCTION CEINTRCID = 0.30939

ALPHA FTOR VYCRTIX 3REAKDCWN AT T.3. =  7,40696 DEG.
CATTHCUT ZAMBER JCRRECTION, FOR LIFT WING IN SIDESLI®)

**vFOR SURFACT NUMBER 2 ***
*FCR NCNCAMBERED WING)
L.8. LENGTHE OF MAX. SUCTICN CINTROID « J.488422

ALY\ TOR VCRTZIX BREAKDCWN AT T.E. = 13.42699 DEG.
"WITHCUT CAMBER CORRECTICON, FOR LEFT WING IN SIDESLIP)

**vfIR SURFACZ NUMBER 3 **v
{TOR NONCAMBERED WING)

teveverTeTaTII IR IYNCEYRRECR RIS ANTCARREIRSIORTYTY

***THE FOLLCWING ALPHAS FOR VORTEX BREAXDCWN AT T.E.HAVE 8EZN CORRECTED FOR
CAMBER AND ADVERSZ PRESSURE GRADIENT IN VCRTEX LIFT AUGMENTATION, IF ANV<-<«

***T0R SURFACE NUMBER 1 *=*

3 ALPHA 30TE = 19.382 DEG.
SR OSYMMETRICAL LCADING)
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REVISED AL?HA 307TT = 6.354 DEG.
(FCR RIGHT WING IN SIDESLI?)

REVISED Al
T

PHA 3CTE = 26.213 DEG.
(FOR LETT

WING IN SIDESLIR)

REVISID ALPHEA 30TE ~ 5.688 ©DEG.

{FOR SYMMETRICAL LCADING)

REVISZD ALPHA 3DTE
{FOR RIGHT Wi

REVISED ALPHA 3DTE = 7.407 DEG.
(FOR LEFT WING IN SIDESLI2)

***TQR SURFACZ NUMBER 2 ==~

REVISZD ALPHA 30TE = 11.4C3 DEG.
{FOR SVMMEITRICAL LOADING)

RIVISED ALDPHA 3DTE = 7.532 DIG.
(FCR RIGHT WING IN SIDESLIP)

XIVISED ALPHA 3DT7E = 13.427 DEG.
{FOR LEFT WING IN SIDESLI?)

*evFOR SURFACZ NUMBER 3 v~

REVISEC ALPHA 3DTE = 90.0C00 DEG.
(FOR SYMMETRICAL LCADING)

REVISIT ALPHA 3DTE - 30.0CC DEG.
(FCR RIGHT WING IN SIDESLI?

REVISED AL2HA 3DTE = 90.000 DEG.
(FCR LETT WING IN SIDESLIZY

B T R R R R LR R P

ANGLE OF ATTACX = 35.000 DJEG.

CvETreYv T YT YT TTT R T I ETIYI R CRR OO T e T OIIYRY
CHCRBWISEZ DISTRIBUTION OF 772 SUCTICN COEFFICIENT

X/C ¢IiP
3.01704 0.35598
2.146% 0.39614
3.37¢%9 $.71203
3.52941 J.36835
3.88383 $.33928
2.98296 3.95765

CACRDWISE DISTRIBUTION OF TIP2 SUCTICON COEFFTICIENT

CHCRDWISE ZISTRIBUTION CF TI2 SUCTICON JOEFFICIENT

47 2.033¢¢
611 3.30000
300C 0.J0000
.79389 3.00C00
9.37553  0.20¢C00

TI2 SUCTICN ICEFTICIENT = 0.02957 (ONE SIDE CNLY)

2 X-CCCRDINATE CF CENTROID OF TIR SUCTICN - -2.46698

«**TOR SURFACT NUMBER 1 ~*~**

REVISED ALPHA 30TE = 19,052 CEG.
{FCR SYMMETRICAL LOADING)

REVISTD ALPHA 3BDTT = 6.354 DEG.
(FCR RIGHT WING IN SIDESLI?)
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REVISED ALZHA 3072 = 26.213 DEG.
{FOR ZEFT WING IN SIDESLI?)
5y REVISZD ALZHA 3D7T = §.668 DEG.
: % {FOR SYMMETRICAL LCADING)
T
REVISED ALHA 30T = 6§.096 DE
{FCR RIGHT AING IN SIDESLI®)
REVISES ALZHA 3DTE = 7.407 DE
{FCR LITT WIMG IN SIDESLID)

T*rSOR SURTACT NUMBEZ

REVISED ALZHA 3DTT = 11.4¢3 oE
{FCR SYMMETRICAL LOADING)

REVISES

A
{FOR R

€2 ALPHA 3DTZ -
CR SMMETRICAL
REVISES ALZHA 307Z =

(FCR RIGHT WING

REVISZID ALPHA 3DTZ = 90.30C DEG.
{TOR LEZFT WING IN SITESLIZ)
NONLINEAR SECTICN JATA ARZ BEING USET AT THE 1

NUMBER CF ITIRATIONS

LCCATION OF VORTEX BREAKDCWN AT X-CO

R 2 ewe

50.300 oG,

LCADING

90.300 DEG.

N SIDE3LI)

- ?

QRDINATE =

LCCATION O" VCRTEZX BRIAXDCWN AT X~-CCTCRODINATE =

(FOR THE LEFT s8I2

NCNLINEAR SECTION DATA ARE BEING USID AT THE STRI? 2
NONLINEAR SECTION CATA ARE BEING D AT THE STRI? 3
NONLINZAR SECTICN DATA ARE 3EING AT THE STRI? 3
NCNLINEAR SZCTION DATA ART 3EING AT THE STRI? S
NCNLINZAR SECTION DATA ARE BEING AT THE STRI? 6
NONLINEAR SECTION DATA ARE BEING U AT THEZ STRI? 7
NONLINEAR SECTION JATA ARE 3EING ' AT THE STRI? 8
NCNLINEAR SECTICH CATA ARE BEING ¢ AT THE STRI? 9
NONLINZAR SECTISN JATA ARE 3EING AT THE 37 10

oy

-

PO 36.00600.63 6002000 0.405.8¢04800.8¢,6.0.06680.6¢.¢94

PRESSURE DISTRIBUTION AT ALPHA = 35.000 DEG.

AITHCOUT VORTEX FLCW EFFEC

3

fO 0500000200 NEFEEERE00800508.050008:5005¢¢4

VCRTEX XV w c?
M J.31704 0.163359 3.07867
2 3..4648 0..6339 1.35120
3 2.370%9 0.16359 1.01833
H 3.32941% 0.15383 0.58863
5 2.88355 0.16359 0.25679
6 C.38296 2.263359 0.07268
7 0.01704 0.23315 3.76370
8 0.14645 0.23315 1.49608
39 0.37089 0.23315 1.0211s8
pRo] 0.5294% 0.23315 0.58903
}9s 3.38385 0.23313 0.27374
2 3.38296 0.23315 0.08037
13 $.01704 0.30272 4.58626
24 0.14645 0.30272 1.90418
15 3.37059 0.30272 0.98304
16 0.62941 0.30272 0.55180
2 J.88355 0.30272 0.27380
18 0.98295 0.30272 0.08207
19 3.31704 0.36706 §.16612
2¢ 0.1464% 0.36706 1,78501
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b e

100

23.370S9
$.62941
0.85353
0.98296
0.01704
9.14645
.37059
.52941
.BS38S
.9829¢6
01704
.14645
7059
2941
5355
8296
1704
4648
7059
2941
.88355
-98296
03.31704
0.14643
3.37059%

€2 O O OO WL OO OWKWLWOOLWOO
WO WO W W oW

unowwmﬂwo\owm
[=3
wn
0

$3s8

Gl LW W oW i QW W o
~N
o
n
ool

.14645

3.91704
T.24645
3.37059
C.52941
3.8%83S85
2

0.62941
0.85355
$.938296
0.02447
3.20611
J.50000
0.79389

53934

.78873
.78873
.78873
.78873
.78873
.78873

93812
33812

.93812

93812

.33812

93812

.04952
.04952
.34952
.04952

(93

.92456
.32989
.27108
.08293
-99214
.84959
L3496
.53438
.27630
.08638
96463
86214
.96681
.34440
.28287
.08383¢6
.96186
88192
.98194
.35318
.28727
89953
.96619
90764
-99934
.35868
.28823
.08944
.05277
.31101
.36314
.31788
.26154
.38074
33498
.63109
.63841
.30280
.18374
.04895
.03433
.21283
.73738
.43090
20830
.04942
135829
.38993
.7892¢%
.45746
.23028
.0668S
..0791
.62953
.36980
.49065
.25078
.37870
.89722
-.35194
.35872
53209
.27766
.39830
.38066
07363
33424
.33733
.29813
.12292
.58169
.85147
.7935%50
.43454
.27980
17467
.00000
.20000
0.20000
0.30000
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cwn

101 0.97583 0.04952
102 0.02447 0.1882¢
103 ©.2061% 0.18826
104 0.50000 0.18826
108 0.79389 0.18826
106 $.97583 0.18826
107 €.02447 0.38874
108 0.2061% 0.38874
09 0.50000 0.38874
110 0.79389 0.38874
11l 0.97583 0.38874
1n2 0.02447 0.61126
i3 0.20611 0.61126
1l4 ©.50000 0.81126
Lis 0.79389 0.61126
Ll6 0.975353 0.51126
17 0.02447 0.81174
118 0.20611 0.81174
9 0.50000 0.81174
L2 €.79389 0.81174
122 0.97883 0.81174
L22 €.02447 0.95048
123 0.206%2 0.95048
124 0.50000 0.95048
i28 0.79389 0.395048
w26 0.97553 €.95048
/s CL(RIGHT) CL{LEFD) M
3..633%9 0.87909 C.37909 0.26407
8.23318 1.30192 1.00192 £.02619
¢.30272 L.17395 1.17398 -0.19177
2.38706 1.215858 1.21586 -0.30066
0.45283 L2241 1.21141 -0.34023
£.53860 1.21497 1.21497 -C.38772
0.81479 1.21989 1.21989 -2.43189
0.72126 1.22594 1.22594 -0.49192
0.35286 1.22283 1.22283 -0.55593
0.95933 1.06085 1.06056 -0.51184
THE FOLLCWING ARE THE TAIL CHARACTEIRISTICS
*eT TAIL SUREACE 1 v
2.28493 0.68226 0.8822¢ -1.1%300
3.30610 0.84085 0.8408S -1.41790
0.32727 1.0161Q 1.01610 -1.67S68
0.43934 1.18081 L.18081 -1.3301%
$.78873 1.34879 1.34579 -2.15647
0.93812 1.22876 1.22876 -2.01892
*v* TAIL SURFACT 2 "~
3.04982 $.%0000C 0.00000 0.00000
0.18826 2.200¢C0 0.30000 0.00000C
0.38874 2.000C0 0.30000 0.00000
J.61126 $.00000 9.30000 J.3000C0
3.81174 3.00000 0.30000 0.30000
3.95048 ¢.200CC 2.30000 0.20000

TOTAL

THE FOLLCWING AREZ RESULTS WITHCUT VORTEX FLOW SIFECT «++

LIFT COEFFTICIENT = 1.08469

TOTAL INDUCZD DRAG COEFFTICIENT =  0.82164

THE INDUCED CRAG PARAMETER =  0.6983S

TOTAL PITCHING MOMENT COEFFICIENT ~ -0.54618

WING LIFT COEFFICIENT =  0.36547

WING INDUCSD DRAG COEFFICIENT =  0.65715

WING PITCHING MCMENT COEFFICIENT « -0,18189

TAIL SURFACE 1 =+

0.00C00
0.0c00¢
0.000C¢C
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.000C0
0.00000
0.00000
0.000C0
0.00000
0.00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.000¢0
0.00000
0.G0000
0.20000

OO0 0000000

OO OO o0

[= BN« BN e BN o v~

cT

.23138
.32086%
.46331
.46023
.42330
L41794
.41538
.41636
.430c8
.44144

.39575
.18563
.28684
.38347
.49318
.48782

.00000
.30000
30000
.30¢00
.30C00
.J0CC0

OGO WL OOO KA

[N E RN RSN M)

LD Lo 00

cDI

.63510
.75682
.90174
. 92997
2921l
.92256
.92867
.92973
. 33009
.81881

.49419
. 52068
. 76080
.8927¢8
LS274
. 94427

.30000
. 30000
. 30000
.20000
.30000
.S00C0

OO 0 O QO

GO0 000

3 s -
~1 L) ) A L O

O oo

QO WO O

R S N R

sy

.000C0
.200C¢
.300CC
.3C000
. 30000
.20000

.350C0
. 30000
.3¢0¢ee
.3C00¢
.3C000
.203¢C0

Cav

OO L OOWOooo

(SRS BN o Y& BN e I &

OO WO OO

.20000
.200C0
.350CC
.3%0C2
.coece

AAAAA
o Uy

Relsielofe]
.9000¢C
.30000
.0coce

.300CC
.%000¢C
.2006¢C
.30000
.300CC
.30000C

.20000
. 30000
.3000¢
.00000
.J0¢00
.J00C0



THE TAIL LIFT COEFFICIENT = 0.21922 (BASED ON WING AREA)

3
e
[T}
2}
e
[ o]
[

INDUCED DRAG COIFFICIINT =  0.16449 (BASED ON WING AREA)

3

HT TAIL PITCHING MCMENT CCETTICIEZNT BASED ON REFERENCE WING AREA

AND MEAN WING CHCRD, AND REFZIRRID T0 THE

<

=AXI5 = =0.36429

*v+ TAIL SURFACZ 2 * -

TET TAIL LITT COESFFICIENT =  0.0CC000 (BASEZD ON WING ARZA)

THEZ TAIL INDCCIZ DRAG COEFFICIEZNT = 0.00000 (3ASZZ ON WING AREA)

THE TAIL PITCHING MCMENT COEFTICIEINT BASED ON RETIRENCI WING AREA
AND MEAN WING CHORD, AND REFERRED 70 THE Y-AXIS = 0.0C300

(NCTE., THE INDUCZID DRAG COMPUTATION IS5 FOR SYMMETRICAL LCADING ONLYS

***TUSZLAGEZ AERCCYNAMIC CHARACTERISTICS ARE GIVEN BIZilW =~
PRESSYRKE DISTRIBUTION AT THEITA-LOCATICONS IN DJEGREZS DEFINZD BZLOW

THETA 2= 25.3 THETA 3= 77.3

THETA T=1l5.2 THETA
X/ T b THETA 3 THETA 7 TE Tk
-2.366839 ¢.258073 2. .30083 ~7.45861 =2.18327 3. S.
-2.34473% 3.30453 -3. .7614 -0.469%842 -3.35219 3. S.
-3.30224 -$.0206% -9, .34608 -3.39650 =3.354C00 . a.
-3.44080 3.02898 -C.. .30383 -0.38059 -0.37344 0. 3.
-3.36312 T.14374 -C. .85665 -3.36933 ~-3.81136 =3, c.
~3.2726C 2.255%7 3. .82595 -3.86348 -0.53613 -0.13313 2.
=3.17319 3.34949 2.1 .75002 ~-3.31081 -0.54454 ~..0099 c.
-3.36923 3.29253 J. .22017 2.06893 2.23330 0.26252 .
2.33472 G.18408 3. 2 . 03673 -2..2367 2.47286 2.3639C .
L1344 3.2506% 3.21696 $.17409 J..8728 0.19008 0.24600 0.28932 3.3130¢ .
0.22466 0.28404 0.23615 0..56628 0.11387 3.11079 2.15083 $.16422 0.24812 a.
$.30234 2.27002 3.24207 2.20330 2.27682 3.17383 J..7984 3.23621 0.32884 c.
3.36378 0.2887% 0.26872 3.24593 3.24240 3.26569 2.29335 2.30897 0.32927 J.
3.408630 3.32801 $.30910 3.28701 ¢.281851 $.29867 3.31663 S.31107 3.30873 3.
3.428¢3 -3.1777¢C =2.14425 -3.06957 2.05206 ¢.20981 3.36321 $.30434 3.62021 3.

]
XC = 3.7492550896541104

TOTAL PRESSURE LOABING AT ZACH X~3TATICN, BASED  ONLICAL RADIUS
LV 2ADITS LOADING
2.30274 3.30997 0.84714
2.32447 3.38772 L.11009
3.36699 J.21962 1.00186
2..2843 2.36477 0.70912
J.20612 3.47220 2.33106
v, 09663 £.30000 0.35693
3.39604 2.30000 ~-3.10292
3.30000 $.350000 2.48354
3.50396 3.30000 0.59988
3.70387 3 29000 3.24968
3.79389 3.50000 0.10497
3.37137 2.3C000 J.16771
J.33301 J.350000 2.13782
2.97833 2.50000 ¢.u1814¢
3.39726 2.30000 3.20907

, THE FUSTILAGE 20TENTIAL LIST COEFFICIEJT =  0.09830
THE FUSELAGE POTENTIAL MCMENT COEFFICIENT =  0.37369

THE FUSZILAGE INDUCED DRAG COEFFICIENT =  0.04801
WNCTE. BASE JRAG IS NOT INCLUDED)

FOLLOWING YALUZS ARE OBTAINED 3Y IGNORING
AFT VISCOSITY-CCMINATED REGION. SEEZ DATCCM

THE FUSZIAGE LIFT COSFFICIEZNT =  0.08661
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THE FUSZLAGEZ MCMEMT CCEFTICIENT = 0.09461
THE FUSZLAGE INDUCIZ ODRAG COEFTICIENT =  0.04281

FUSZLAGE VCRTEIX LIFT =

TLVE = 0..1789 CDVF =  0.C7213 CMVF =  0.06397
v T R AR RN AT AR T T T TN RO TR WY
- RESYLTS TROM FOREZBCDY -
A T P T A AT AN R TN T TN AT NIRRT RN TITCAXNR TN A PN
ALDEAS = 27.44475069C44070 CLFP= 4,2436628339429279E-028AS2 ARZA~
0.7853981852531433

vervrawrerrrSUMMARY OF FORESCOY INFOTTrererrrmerwwse

*)
13
]

3

O

»3

2

i

oy

Q

x

O

5]

2

“

(¥

=

Q

=

%

5

ANGLE CF ATTACKX  27.44SFOR BRANCH ! AR

2]

TCTAL NORMAL FORCE COEF IZNT JUZ TO VORTEX= 0.062486
TOTAL SIDE FCRCE TOET IZNT BUS TO VORTEX= 0.038890
TCTAL LITT CCET IZNT JUE TO VORTIX= 0.055434
TCTAL ©DRAG TFORCEI CCEF IINT DUE 70 VCRTIXw 0.028799
TCTAL YAWING MCMENT COE IEZNT DUE TO VORTEIX= 0.066380
TOTAL PITCHING MCMENT ¢ TCIZINT DUZ TO VORTEX=~ 0.106978

“reevcwwwevews ZND OF FORE
ILMAX, ILFCR, IZATT 48 3s i
{X, Y AND Z-CCORDINATES)

SET~SIDE FORE3CDY VORTEX LCCATIONS

CDY wevvrwraswwervwan

77,

c 4.80000 5..00C0C 7.40000 8.70000 10.00000 11.30000 12.60C0¢C

=0.3
=3.%
L3

o 1£.20000
6 -3.06606
5 -3.36806
L Q.91:81

C.91151

coce 4.8000C
coce 15.200C0
364% ~3.8364%
364l -3.63641
4988 1.34985

16.30CC0
-2.366C8 -0.06
-3.06606
S.31ls: 0.91

C.31151

-3I2E FOREBOCY VORTIX LOCATICNS

§.100C0 7.40
16.3C0C0
~-3.63641 -0.63
=3.53641%

1.34985 1.34

1.3498S 1.3498%
X0 = 0.331220000C000000
XC = 0.8294956153370914
XC = 0.8294956163370914
CNB FRCM L.S.= 0.03168
Y3 FROM 1.3, = -0,27892
X0 = 0.83:2200030000000

1.3498%

8C6 -0.06606

151 0.91151

000 8.700C0C

641 -0.583641

988 1.34988

FUSZIAGE CNB = 0.15570
FUSZLAGE C¥3 = 0.25477

~0.065806

0.91:81

1¢.000C0

1.34985

~0.06606

11.30000C

~0.63641

1.349838

-0.83641

..349%85

R R e Y Y R A L R A R A R L ]

SUMMARY CF RESULTS WITHCUT JORTEX FLOW SFTICT AT AL2HA = 35,000 DTEG. M =~ 0.100

R R L R R R R L 2

CL{LS) = ..0848%  CL

"y

= 0,09550 CL = 1.18019

I0I(L3)= 3.82184 COF = 0.04281 CDVIS = 0.25197 CD = 1.11642

CM(L3) = =0.34618 CMF = 0.09461 CM = =0.45157

LR AR R R R A A A A e

R R L AT L R R

THE FOLLOWING 2ARAMETEIRS ARE USED IN THE METHOD COF SUCTION ANALCGY

"
L]

0.33873 CLVLE =

CLOV? = 3.00000 CLDVV =

CIoVV «  0.20C0C COF =

CMBVR =

CAX? =

0.00000 CMDVV =

0.00000 CAXV =

0.18747 CLVSE

2.0978% CMVsSE

0.00000 CLF =

0.237161 CDVIS o

2.00000 CMF =

0.20000

R R R N R R A SR LY

THZ FOL
A RE

= 0.00613

L13127 CDVSE = 0.00429 CDVAUG =

= -0.00811 CMVALG =

0.14206 CL =

0.25197 CD =

0.20159 CM =

CWING ROLLING AND YAWING MOMENTS ARE BASED CN

r T
FERINCE SPAN OF 7.

42000 AND A REFE

RENCE AREA OF

LVAUG =~ 0.15329

1.42768

1.09533

~0.29546

18.14000

0.10733 CDOVP =

-0.04037

0.000¢C0
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28BAR = 0.02000 BETA = 0.08726

L R R A R R L R A AR AR R A L ]

~STABILITY SERIVATIVES WITHCUT VORTEX TICW £

T R T AN T AT T T A AR C AN AN TN R AP R YT AT XN RN

*TeSTABILITY DERIVATIVES EVALUATED AT ALPHA = 35.0C0 DEGREZS
AND AT MACH NO.=~ 0.10, BASED CN 30DY AXES (I 2%2R RADIAN) v*~

CY¥3 = -0.0241348 CL3 = -0.0835848 CNB = 0.1873788
CY2 - 0.0744516 CL2 = -0.C6701C0 <CN2 « 0.008831%4

CYR = 1.16876%9 CLR = 0.188%9360 CNR = <~0.4529791

***STABILITY DERIVATIVES BASED ON STABILITY AXSSv~~
CY¥3 =« =0.02431348 CL3 = 0.03%90075 CN3 = 0.2014340
CY2 = 0.73:13660 CLP = =~0..010696 CNP = ={.2375782

CYR = 0.9146966 CLR = =0.0874737 CNR = =0.4189194

P T R T T T T AR T AR T AP T ACRARI T RN TR

*STABILITY ZERIVATIVES WITH SDGT VCRTEX SEPARATION®

D R T PP TR BRSSP
***STABILITY DERIVATIVES EZVALUATED AT ALPHA ~ 35.000 DOEGREES
AND AT MACH NC.= 0.10, BASEZD ON 3CDY AXEZS (IN 2SR RADIAN) **+

*vINCLUDING THE F LE AND SE VCRTIX LIFT~

CY3 = ~0.3442427 CL3 = -0.0905C84 CNB = 0.1534419

CY? = =0,063370L CLP = =~0..688i11 CNP = 2.3345748

CYR = 1.0361483 CLR =  (.1556873 CNR = =0.43C7952

*v-STABILITY DERIVATIVES BJASED ON STABILITY AXES<=~

C¥3 = =0.3442427 CL3 = 0.0146900 <CNB =  0.1794734

w
L]
<«

(v
o
(o}
~1
[l
~
[ 3]
O
te
v
1]

-0.1674980 CNP = -0.1637921

CYR = 0,3862378 <CLR = =-0.0326995 CNR = =0.4521084

*r*STABILITY JERIVATIVES EVALUATED AT ALPHA » 35,000 DEGREES

AND AT MACH NO.= 0..0, BASED ON 30DY AXES (IN 2ER RADIAN)*=<~

~INCLUDING THE ZFFECT OF LT VORTEX LIFTe

Y3 = ~0.3670403 CIL3 = -0.0908093 CNB = 0.1593976

g
"l
Q
?
<

.3489878 JL2 = -9.1452523 NP = 0.0152883

O
23
w
L]
'

.3223413 CLR = 0.1638673 CNR = =0.4485518

*v*STABILITY JERIVATIVES BASED ON STABILITY AXES<+"

CY8 ~ ~2.3670403 <CL3 = 0.0170401 CNB =«  C.1826569

CYp =

<o

.6265193 CL2 = =-0.1608532 CNP = -0.1861563

CYR =

(o]

.3093548 CLR = =0.0375772 CNR = =0.4329449

THE FOLLCWING 3ENDING MOMENT COSFFICIENT IS B3ASED CNQ*S*(B/2),
WHERE § =~ 15.14000 AND 3/2 = 3.71000
(AITHCUT VCRTEX FLOW EFFECT)

¥/s BM (RIGHT) SM(LEFT
0.16359 0.13552 0.13562
0.233:3 0.10866 0.10866
0.30272 0.08574 0.08574
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0.36706 0.06738 0.06738
0.45283 0.04684 0.04684
0.33860 0.03118 0.0311s
€.81479 0.02018 0.0201S
0.72126 0.C0915 0.0091$
0.35286 0.00203 0.00203
0.35933 2.000C7 0.0300907

THE BENDING MOMENT
AT TH

ENT BASED ON WING HALF SPAN AND WING AREA

THE TAIL CHARACTERISTICS BASED CN WING AREA,
WHERE 5 =~ 15.14000 AND 3/2 = 2.13000

== TAIL SURFACT 1 ==~
0.23493 0.034S6 0.03456
0.40610 0.02303 0.02303
0.52727 0.01402 0.01402
$.53934 0.007563 0.00763
3.78873 0.30213 9.00213
0.338.2 0.000:4 0.3C014

THE BENDING MCMENT COQETTICIENT SASED ON WING HALF SPAN AND WING AREA
AT THE TAIL RCOT =~ 0.039939 (RIGHT), = 0.03993%9 (LEFT

THE

"y

oL

CWING ARE THI TAIL CHARACTERISTICS BASZID ON WING AREA,
BESS S =

15.14000 AND 3/2 =  2.00000

o
H

*v* TAIL SURFACEZ 2 =+~

L

0.349s82 J3.30CC0O 0.3C000
C..8826 2.00C00 0.£0000
0.38874 0.30000 0.00000
0.51.26 J.0C00¢C 0.0C00¢
0.81174 2.30000 0.00000
0.95048 2.30000 0,00000

~ 0.1478S0 (RIGHT), =~ 0.147850 (LEFT)

THE BENDING MCMENT COEFFICIINT BASED CN WING HALT SPAN AND WING AREA
HE TAI

AIL RCCT = 0.000C00 (RIGHT), = 0.000000 (LEFY)

THE FOLLCWING BENDING MOMENT COEFFICIENT IS BASED CNQvS*(3/2),
WHERE § = 15.24000 AND 8/2 = 3.71000
(FOR VORTEX FLOW)

v/s BM (RIGHT) BM(LEFT)
0.16359 0.14417 0.14417
$.23315 0.11662 0.11662
0.30272 0,09278 0.09278
0.367C6 0.07347 0.07347
0.45283 0.05183 0.05183
0.53860 0.03447 0.03447
0.61479 0.02243 0.02243
0.72126 0.91928 0.01028
0.85286 0.00231 0.00232
0.95933 0.00008 0.00008

THE BENDING MCMENT COESSFICIENT BASED ON WING HALT SPAN AND WING AREA

AT THE WING ROOT = 0.156480 (RIGHT}, = 0.156480 (LZFT)
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THZ FOLLOWING ARES THE TAIL CHARACTIRISTICS BASEID ON WING AREA,
WHERE S = 15.14000 AND 3/2 = 2.13000

*ve TAIL SURFACZ 1 ~~

0.28493 G.04634 0.04634
0.3C610 0.03:27 $.03127
0.52727 0.01922 0.01922
0.63934 0.01084 0.01084
0.78873 0.00297 0.00297
0.93812 0.00019 0.00019

THE BENDING MCMENT COEFFICIENT BASED CON WING HALT SPAN AND WING AREA
AT THE TAIL RCOT = 0.083262 (RIGHT), = 0.0353262 (LZFD)

HE FOLLCWING ARE THE TAIL CHARACTIRISTICS 3ASED CON WING AREA,
WHERS § = 15,14000 AND 3/2 = 2.00000

#** TAIL SURFACT 2 -~

$.04982 0.00000 0.00000
3.18826 0.06000 9.00000
0.38874 ¢.00000C 3.30000
0.81226 0.00000 0.00000
C.81174 0.00000 0.00000
0.95048 0.000C00 0.00000

“
Q
Fist
>
t

T SPAN AND WING AREA
= 0.000000 (LEFT

exiz:ing invn for lateral
CHORCWISET DISTRIBUTION OF TI? SUCTICN CQEFFICIEZNT

X/¢ cTIR
0.01704 0.18709
0.14645  0.72548
0.3708%9  0.780S%
0.6294%  0.82233
9.38358  0.80701
0.38296  0.32349

CHCRCWISE DISTRIQUTION OF TI? SUCTICN JCEFFICIENT

X/< cTle
0.01704  0.026395
0.14645  0.46129
0.37C3%  0.84479%
0.529%41  1.03413
0,85355  1.:iissi
0.98296 1.14022

CHOROWISE DISTRIBUTION OF TIP SUCTICN COEFFICIENT

X/< cTlp
0.02447  0.00S512
0.20611  0.02490
0.50C00 0.03161
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0.79389
0.37353

9.

093338

8.03326

TI? SUCTICN CQEFTICIEINT = 0.03418 (ONZ SIDE CNLY)

TAE X-CCORDINATZ OF CEINTROID CF TI2 SUCTION =~

CHCRDWISE DISTRIBUTION OF TI? SUCTICN COELFFICIENT

Xx/¢
01704
.1464S
.37089
.5294%
.88383
.98296

OO0 0000

cTLD

0.

11799

1

i.
0.
0.

38736
31272

03782
96068
97048

CHORDWISE DISTRIBUTION OF TI? SUCTICN COEFFICIENT

Xx/¢
0.01704
0.314648
0.3705%
9.62941
0.85385
0.9829¢6

core

.35949
.4296S
.78841
.96696

04703

06771

CHORDWISEZ DISTRIBUTICN OF TIP SUCTION CCEFFICIENT

%/C
0.02447
0.20612
0.800C0
0.79389
0.97853

TIP SUCTIC

N

COEFFICIENT - 2

.34089 (CNE SIDE CNLY)

THE X-CCORDINATE OF CENTROID OF TI2? SUCTION = -2.284

ewe TU

™
)

[e,

<
<
el
-3
3
<

4

W OO ® IO N

N e e e o A o ol
~d O de

QO @

21

-2,6008%

h00.6.0,0.04,0.0.¢.605$865.0086600000 6608060606066

PRESSURE DISTRIBUTISH AT ALPHA =

AT ITTRATION NUMBER « 7

35.000 DEG.

)9,6.9.0.0.6.0.0.0.09:6.0.0.9,¢.8.0,8,¢.0.6$.8,:6.:06.¢.8.6,8:6.60.6,0.6.:9 6064

LLCOWING ARE RESULTS WITHCUT VORTEX SREAKDCWN *v+

XV
0.01254
0.10908
0.28306
0.50000
0.71694
0.89092
0.98746
0.01284
2.10908
0.28306
0.80000
0.71694
0.39092
0.98746
0.31284
0.10908
J.28306
0.350000
0.71694
0.89092
0.38746
0.01254
0.10908
0.28306
0.50000
0.71694
G.89092
0.98746
0.012%4

v

0.16359
0.16359
0.15389
0.16359
0.16359
0.16359

0.30272
0.30272
0.30272
0.30272
0.30272
0.36706
0.36708
0.36706
0.367086
0.36706
0.36706
0.36706
0.45283

C? (LEFT)
6.49743
3.36266
2.06115
2.16422
0.69933
0.78194
0.12430
6.58364

1101

.64408

.79379

.388s1

.48722

.34554

§.97140

5.49447

4.271s8

2.13078

1.07633

0.45894

0.32332

6.72918

5.51822

4.32546

2,73526

1.69825

0.91769

0.81092

3.95810

W

OO r s

9124

§.31841
4.95486
2.92600
1.59901
C.63628
0.51166
7.72209
7.20674
5.46484
3.41890
1.8635)
0.71721
0.6324S
0.55650
7.40322
5.3667S
3.68926
2.38052
1.21518
1.35750
5.08646
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-

OL L W W UL
SR B WO

R
[+

O w

v Oy O Oy A
Gy U A W1

o O O
O W~

N WO W0 DWW ® 0 m W ® WM ) -2~ d~d s
DO NV LN OO D IR RO W W OW D WO

100
10
102
03
104
108
106
107
108
109

0.10908
$.28306
¢.500C0
0.71694

0.38746
S.01284
2.10908
0.28306
2.50000
3.71694
2.89092
2.38745
.22284
.10908
.28306
.3000¢C
.71694

(SIS NSNS NI SIS AT GRS I VIR S I S AN S IR SN S AN RN PR SRS RN S IS BN SRS IS B S N A
(&1
b e
~3
<
o

2.38358
0.98296
2.01704
3.14645

9.37059
2.62941
3.95355
2.98296
£.01704
0.14645
3.37059
0.62941
0.85335
2.98296
3.02447
0.20611
2.50000

9.45283
0.45283
€.45283
3.45283
J.45283
3.45283
2.33860
J.53860
0.53860

NN RN NSNS
AN O WY WO

P N O .
[~

26

0.85286
G.35286
2.85286
3.95933
0.95933
$.85933
0.95933
2.95933

0.78873
2.78873
0.93812
€.93812
0.93812
0.93812
0.933812
€.93812
0.04952
0.24952
0.04952

2.32574
2.11633
1.71813
1.42899
1.32880
2.43348
1.82863

(SRS IR IS I

724
412
763
746
101

Ve £2 <

FIE N B I YT VI )Y
w2 OO N

O
ey
<
P+

(=3
~
0

O

QO W OO L O

s

0.33157
~0.08766
=0.27319
~3.39081

0.03118

0.30037

2.00178

w

(NI AEFS

(SIS I WA SR N

[SI NI SRR

LIRS RS SRRS RS N

[SEES IS VRN

YIRS AN S SR S Y ]

fa (3 KD K2 Mt

e e O O o

R N SR S U SN

(SN e

N ooy

QD0 OO DO DD O

.

.02587
.J1784
.20907
L4415
.33727
.22135
.83557
.46067
.82036
.058672
.74134
77297
.38897
.39784
.3694%
.3067S
.33048
1.0875

1.13234
.70453
..70795
.74631
.143182
.89300
.53738
.59148
.93304

.99822
.69478
.70468
.36247
.32306
.32995
.31892
.90367
.22892
.41978
.32483
..9168
.21182
17187
.23173
.54569
.J2018
.63855
.33503
.39246
.83425
.71627

-.01470

.82211
.32983
.09816
.35791
.83718
.22982
.3072%
.31697
.39043
.12482
.97066
.C5419
.39586
.30194
.28033
.31916
.12442
.04900
.53630
.24722
.04513
.69832
78906
.64285
223684
.06222
.083C1
.23118
00037
.00178
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v ]

S T VY

PO |

L

Lian ¢

N "

10 3.79389 0.94952
PO .978S3 0.04952
12 £.32447 0.1882¢
113 0.20611 0.18826
115 0.50000 0.188256
il 0.79389 0.1882¢%
b3 0.97583 0.18826
17 0.02447 0.38874
il 0.2061% 0.38874
li9 $.50C00 0.38874%
20 £.79389 0.38875
P31 0.87553 0.38874
22 0.02447 0.81126
:23 0.20611 C.61126
124 0.30000 0.62126
b2 3.79389 0.6:126
125 0.97S33 0.51126
127 0.02447 0.381174
.28 9.20612 0.81174
129 0.30006 0.81174
i 3.79389 0.81174
3t 0.97853 0.81174
132 0.02447 0.95048
133 0.208611 0.95048
L34 0.30000 0.95048
138 3.79389 0.95048
.36 £.978353 0.95048
/s CL{RIGAT) CL{ZEFD) cM
2.16353% 2.4C6:9 1.54294 0.96367
0.233:3 z2.80210 2.0623S 3.32420
2.30272 3.22934 2.2969%6 $.02869
¢.36706 3.06648 2.38567 -2.45308
C.43283 2.76429 2.24546 -£.58208
0.53860 1.9844 1.77949 -3.58063
0.51479 1.32833 %.38084 ~0.32948
0.72126 0.88682 C.95747 -3.39923
J.85286 3.63478 3.71828 -0.30735
2.92933 3.45307 $.74828 -0.31103
THE FCLLOWING ARE THI TAIL CHARACTIRISTICS
v~ TAIL SURFACZ 1 ="
3.28493 0.88094 0.9C472 -1.98397
0.40610 0.9343¢6 3.95541 -..80951
°.32727 C.98651 2.97307 -..91038
2.83934 1.03836 1.00250 -2.353180
$.78873 1.0722¢ $.98834 -2.1023%
2.83812 3.81822 3.613382 ~-1.46261
*ev TAIL SURFACT 2 *=v
€.04952 3.00223 0.00223 3.030000
0..8826 0.0044S 0.00445 3.00000
2.28874 0.00513 0.00S13 2.00000
C.61126 0.00701 0.306701 2.00000
.81174 0.30960 0.20960 0.00000
0.95048 3.01006 2.01006 0.00000

TCTAL LIFT COEFFICIENT =  1.69221

TCTAL INDUCED DRAG COEFTICIENT = 1.19336

TOTAL PITCHING MOMENT COLFFICIENT = -0.48670

THE WING LIFT COEFTICIENT = 1.48644

THE WING INDUCED DRAG COEFFICIENT ~  1.04821

THE WING PITGHING MOMENT CQEFFICTENT = -0.08515

*** TAIL SURFACE 1 *=-

THE

”)
1
-
)

-3.3C298
-3.00206
3.045848
0.20295
¢.CC03:
-3.9C0231
-3.20047
0.05387
0.202:2
-3.00602
8.3CC0¢
0.000C7
0.082790
0.00287
-0.00C07
-0.90047
-0.306C863
0.113540
0.06s29
-0.000%3
=-0.3020%
-3.00277
$.13724
0.01073
~3.%032¢
-0.00750
-0.003898
3.03414
0.54C32
2.34862
£.C06843
0.36337
€.363:4
J.26301
3.36302
2.3558L0
2.36699
9.83010
2.042387
$.28331
0.05186
3.37036
2.36996
3.28000
0.30000
$¢.30000
3.30000
3.3CC00
0.30000

LIFT COEFFICIENT =  0.204S3 (BASED ON WING AREA)

-3.00258
-9.30206
0.04848
0.00293
9.00031
=0.9CC31
=0.20047
0.05887
0.0C212
~3.00003
0.20006
0.00007
0.08270
6.c0287
-2.9¢007
~3.00047
-0.00063
8.11550
£.90529
~-3.0001s
-3.0¢2C1
=-5.00277
3.13724
0.0107S
-3.0032¢
~-9.30740
-§.20898

c2i
1.42348
i.71C0C
1.90463
1.99061
l.76321
1.32896
3.95862
3.63687
3.48508
0.43106

€.00000
0.00000
¢.00C00
0.00000
¢.000C0
0.0C000

A-77




THE TAIL INDUCZID DRAG COEFTICIENT =  0,.14515 {BASED ON WING AREA)
THE TAIL BITCHING MOMENT COEFTICIEZNT BASETD ON REFZIRENCEI WING AREA
AND MEAN WING CHCRD, AND RETERRED 7O THI Y-3XIs = -~0.40134

m*v TAIL SURSAC. 2 *°

7uT TAIL LIFT COEFFICIENT =«  0.00124 (BASED CN WING AREA)

THE TAIL INDUCSD DRAG COEFFICIEZNT »  0.00000 (BASED ON WING ARZA)

PITCHING MCMENT COEFTICIZNT 3ASED CON REFTRENCI WING AREA
AND MEAN WING CHORD, AND RETERRED TO THE Y=-AXIS =  (.00000

{NCTZ. THE INDUCZID DRAG CSMPUTATION IS TOR SYMMETRICAL LOADING ONLY)

***TUSELAGE AZRCCYNAMIC CHARACTERISTICS ARE GIVEN 3ELCW***

THETA 3= 43.1
THETA 8=141.7

2 THETA 3 THETA 4 THETA 3
S ~3,30847 -J.50387 -3.35070
? -9.37981 -3,77740 ~-3,30823
1 -3.71144 -,986819 -..018335
-0.34119 -3.66010 -0.91180 -0.990%3

0.02611 -2.24613 ~0.58491 -3.36369 ~3.97584
.11369 -3.17656 -3.34072 -0.84737 ~-3.98524
.23823 -0.1398% -0.49664 -9.82481 -..20788
.31263 -3.91043 -1..4099 -..50367 ~..76786
.32928 ~-3.53260 -3.36060 -9.87983 -3.5245¢
-0.25199 =-3.20509 =-3.11972 -0.00700

1)
1O OO 0O OO
[N
~3
S
heod
~

.0478S 0.02624 0.01614 $.00212 -2.02823
.02332 2.03947 0.24657 0.04603 9.0392%
.08396 0.1.944 3.18157 J..7918 $.20823
.22838 2.31190 3.37354 2.41824 2.44601
-..34003 -3.96307 -3.51693 =C.06464 0.32952

PRESSURE DISTRIBUTION AT THETA~LCCATIONS IN LEGREZS DEFINED 3ELOW

)
RS BN VAN SRR B e i s

g.
-0,

o
¥

0.
0.
3.

L8981

.12378

36597
04978
34196
24259
16047
92864

THETALO=351.4 THETALI~334.1 THETALZ=316.9  THETAl3+299.6 THETAl4~282.3%

THITALS-265.1 THETAL$=242.8  THETALI"=218.3  THETALS=I192.3  THETA
X/3 THETALC THETALL CHETAL2 THETALS THETALS
-0.56649 3.25186 3.17093 -7.34296 ~0,30838 -0.30912
=2.34476 ) 20066 -3.38454 -9.30863 ~0.38046 ~3.784%1
~5.30224 -3.92312 =0.1223¢6 -0.38572 -9,70932 -9.96140
-3, 14080 J.31994 =2.0774L -J.33633 -0.65768 -J.91549
-2.36312 J..31i3 0.22993 -3.24063 ~J.38113 -C.36518

M

7.27269 2.22832 3..182% -J..56888 ~3.83288 =J.33297
J.17319 3.23929 0.23402 -3.15318 ~3.54128 -0.88701
2.36923 -3.30142 -9.88813 -1..1497 ~..4897% -1.38474
3.33473 -3.53683 -3.55407 -3.37882 ~3.5704S -3.53909
3023434 ~3.29341 -3.27572 -3.23944 ~J3.15999 -0.05138
J.22466 ~3.14745 -3..0924 -3.28337 ~3,07134 =3.97720
J.30234 ~3,01666 -3.33037 ~3.33708 ~3.04456 -3.3s5384
0.3637% 3.38.22 3.02349 3.31028 2.306C8 3.01388
J.40630 3.1332¢ 2.33636 -3.38141 ~J.12240 =-3.18482
.42803 ~1.35792 -%.37732 ~1.39545 -1.08280 -3.61777
XXR, XSTRAK~=  11.33044135363289 7.283000000000C00

XC,X00= 0.8713724118179149 0.749250608969411C3

NG = 0.7492560396941104

[

TCTAL 2R: ' LOADING AT EACH X-STATION, BASED ONLCCAL RACIUS

A/l RADIUS LOADING
2.2¢271 2.20997 L.35256
0.22447 0.08771 1.12863
0.36699 2.21962 1.02358
0.22843 3.36477 0.73465
C.20611 3.47220 0.36234
£.79663 3.50000 J.09461
2.39004 3.50C00 -0.26343%

THETALS

-0,
-3,

)
EE R R PRy PR

3.
-3.
3.

Vo

-3

3634¢€
32354
33024
20281
38459
38693
28920
33624
T8
20467
39284
24883
3469

271l

15194

[
> < 0w ed

[ L
€2 ) 3 2 K3 KD DD

=21

THITALS

=3,
=3,
=J.
=9,
~3.
~J.
~3.
=3

.

.
~C.

A

i

-3
s.
J.

36836
3878
79332
30772
33501
36901
92163

.12028

49022
2252¢
38189
35601

.37289

6357
28786

[}
<

Q€22 OO WL O

[SIN IR IR RN S RN & AR

[SINS IO NS Y]

1
L O QL IWWWOOLOL OO WWLH

W B WO O

&
3w
[ ST Y TR
~3 O
L IS

-3 W

w5 U O
I O Oy D L O O D N A

E I = BN RN T B g
N ) @

~l a9 @ b
WO a N MW d

4 O
FN
B O WO N Oy

o
w0
© A

R Y K4 R W W

RPN YR NN

A-78

W




3.50000 1.94638

2.50000 1.80796

3.56000 H

. 0.79389 0.50000 0
: 0.3000¢ 0
W 0.93301 3.360C0 0.
0.97533 3 0

0.99726 o 0

.50C00
.500¢C0

gj SECTICNAL SIZZ FORCI LOADING

X/% RADIUS LOADING
4 0.30997 -0.15934
7 0.08771 -0.20797
9 .22962 -0.19310
.36477 -0.14298
.47220 -0.0790C
.30C00 -0.33169
. 30000 -0.02844
.30000 0.16326
.50000 ~0.,0738:
.3C000 -3.09186
.30000 -0.19887
.50000 -0.17:93
.50000 -0.35893
.3C3C ~..0369%2
. 30000 -0.3184¢

-
©
w
w
~)

w0 o
~b o o
L
w
()%
DO OO WO DO

POTINTIAL LITT CQCIFTICIENT = 0.23698

PCTENTIAL MCMENT COEFTICIENT = 0.23200

CIENT = 9.134179
)

LUCWING VALUZS ARE OBTAINED 3Y IZGNORING
T4E AFT VISCOSITY-DCMIVATEIZ REGION. SEZE DATISM

THE FUSEIAGE LITT COETFICIENT = 23.20686
THE TUSZLAGL MCMENT CORFFICIZNT »  0.08679

THE TUSTILAGE INCUCZD DRAG COEFTICIENT =  0.12418

TIVE . 3.33C39 cCovr = 0.00030 CMVE =  0.70023
INB FRCM L.3.=  2.1.3766 FUSEZLAGEZ CNB = 0,17395
Y3 TRCM L.S. = ~-1.09595 FUSELAGE IYB = 0.32409

R R A L A R A R A

STMMARY OF RESULTS AT AL2YHA = 35.000 DEG, M = 0,100

AT AT YT IR ITEIYYICIR IR T ITCAN T IO NCC NI w ORI

SLALSY = 139221 CLT = 0.24066 CL = 1.93287
C3TILS)e  L.13336  CDF = J.12418 CVIS = 0.02197 CD = 1.33948

CUM{L3) = -0.38670 JMr - 0.28679 M = -3.39991

R R A R R A R R R A R AR L]

THE TCLLOWING RCLLING AND YAWING MCMENTS ARE BASED CN
A ARTFSRIVCT S2AN OF  7.4200C AND A REFERENCI AREA OF 15.14000

PRAR - 3.32003 3ETA - 0.38728

R R R A R R R TR )

v SUMMARY JF STABILITY DERIVATIVES -

TEYTeTITeTTOTRCIITIETNCIYRYIRAB UROCIRRITVRNCTRY

**rSTABILITY DERIVATIVES ZVALUATED AT ALPHA = 35.000 DEGREES
AND AT MACH NO.~= 0,10, BASED ON BODY AXES (IN PER RADIAN)v**

C¥3 = =0,7718359 ClLB8 = -0.3126869 CNB = 0,3116041

**TSTABILITY OERTVATIVES B8ASED CON STABILITY AXSSe« -

CY3 « =8,7713833% CL3 = =0.3774093 QNB =  0.4346010
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THZ TOLLCWING 3EINDING MCMENT COEFTICIENT IS5 BASED CNQTS*(3/2),
WHERE § = 15.14000 AND 3/2 « 3.71000

} i ¥/s 3M (RIGHT) BM(LEFT
~ 0.16359 0.09699 0.08282
0.23315 0.06422 0.05725

- 0.30272 0.04151 0.03873
:j 0.36706 0.02623 0.02582
3 0.45293 0.01307 0.01388
0.53860 0.50649 0.00734

0.51479 6.00331 0.303%1

. 0.72126 0.00107 0.00138
1 0.35286 9.00020 0.00030
- 2.95933 -0.00001 ~2.00001

FFICIENT BASED CON WING HALFT SPAN AND WING ARSA
ING RCLT ~ 0.113528 (RIGH:), = 0.095416 ({(LITT

THE TOLILCWING ARE THE TAIL CHARACTIRISTICS 3ASED CN WING AREA,
WHERE § = 15,14000 AND 3/2 = 2.13000

== TAIL SURSACET L v

0.28593 3.00848 3.00743
9.40613 0.30496 £.00422
%.32727 0.00269% 3.00221
C.53934 0.00130 0.00122
2.78873 0.30023 3.30022
3.33812 0.3080 £.30001

THE 3ENDING MCMENT COEFFICIENT 3ASED ON WING HALT SPAN AND WING AREA
AT THE TAIL RCOT = S8 (RIGHAT), = 0.009127 (LEFT)

THE FCLLCWING ARE THE TAIL CHARACTIRISTICS BASED CON WING AREA,
WHERE S = 15.14000 AND 3/2 = 2.30000

v TAIL JURFACT 2 -~

0.04982 2.00028 2.00025
2.18826 0.00017 3.30017
2.38874 3.30008 3.300¢C8
3.01128 0.30003 0.90003
J.81274 7.90000C 0.000¢C0
3.35038 3.30000 J.30¢¢6

THE BENDING MCMENT COEFFICIENT 3ASED CN WING HALT SPAN AND WING AREA
AT THE TAIL RCOT = 0.000282 (RIGHT), = 0.200282 (LEFD)

CHORDWISE DISTRIBUTION OF TIP SUCTION COEFTICIENT

X/c cTl?
0.31704  J..8681
0.14645 0.72332
0.3705%  2.77547
2.62941  0,81312
0.3%3%y  0,79492
0.98296  0.81131

CHCRCWISE DISTRIUTION OF TIP? SUCTICN COEFFICIENT
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4 mead o

G.017C4  (0.04131
0.14645  3.29653
0.37083  0.83929
0.62941  0.85S6%
0.88355  0.70S91
0.98296  0.71i853

CHORDWISE DISTRIBUTION OF TIP? SUCTICN COEFFICIENT

X/C cliz
0.02437  0.C00834
0.20611  90.04063
0.50000  {,0S1567
0.7938%  2.08436
C.97S833  {0.0S415

TIP SUCTION COZFTICIEZNT = 0.02946 (ONE SIDE ONLY)

THEZ X-CCCRDINATEI OF CINTROID OF 7TIP SUCTION = -2,32742

1

CHORDWISZ JISTRIBUTION OF TI® SUCTION COEFFICIEINT

X/C [ope:4

.01704 $.38835
L1464S 1.3138¢
.37055 .1147C
.62941 ..02987
.853538 0.94903
.98296  0.95731

a

QO OO O L

CHCRDWISE DISTRIBUTION OF TIP SUCTICN

X/C fopapet-4
2.01704 0.33356
3.1464% 3.2413¢
$.37059 3.43992
0.62941 0.£3608
3.883s: 3.37794
J.98296  0.58852

CHORDWISE DJISTRIBUTION COF TIP SUCTIQN COEFFICIENT

X/C [Sya-2
3.02447  2.20834
3.2061% 3.34068
2.3000C  €.0S5167
3.79389  0.05436
2.97883 3.254i6

TI? SUCTION CCEFFICIENT =  0.03550 (ONE SIDE CNLY)
THZ X-CCCRODINATE IF CINTROID OF TI2 SUCTICN = =~1,37153
e S XSSO EEE 850000 EEENEREI S0 E060.960.0.00.4
2RESSURE DISTRIBUTION AT ALPHA = 35.000 DEG.
AT ITERATION NUMBER = 8
LESSEH00000.6060000 880 &SR S00060 6060801

*v* THE TCLLOWING ARE RESULTS WITH VORTEX 3REAKDOWN *+*

VORTZX xv w C2 {LEFT)
1 0.01284 0.16359 5.66986
2 0.10908 0.1635% 2.87990
3 0.28306 9.16359 1.90699
L 0.50000 0.16359 1.88734
$ 0.71694 0.16359 0.55507
§ 0.89092 0.16359 0.54890
? 0.98746 0.16359 0.93515
3 0.01254 0.23315 6.09261
9 ¢.20908 0.23318 4.06578

10 3.28306 0.23318 2,.84334
34 0.50000 0.23318 1.40885
12 0.71694 0.23315 0.39297
23 9.89092 0.23315 0.32221
14 0.98746 0,23315 0.25944
pe-1 0.01254 0.30272 5.45239
16 0.10908 0.30272 3.77966

C? (RIGHT)
7.32767
6.00488
2.95172
2.26183
0.60668
0.456892

-0.05289
7.08359
$.70255
3.89912
2.23930
0.99923
0.30332
0.158468
3.94399
$.09135
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g 17 3.28306 ¢.30272 2.87128 3.54829
18 9.50000 0.30272 1.44000 2.28573
19 0.71694 0.30272 0.75162 2.99493
~ 20 3.89092 0.30272 3.25879 ¢.1901%
; 21 0.98746 0.30272 0.22347 9.27709
22 0.01254 0.36706 5.45329 2.23619
2 0.10908 $.36706 4.30796 5.52310
24 3.28306 0.36706 3.36202 3.4674
. 25 5.50000 0.26706 1,781 2.17010
: 26 5.71694 0.36706 5.58127 2.97215
) 27 $.39092 5.36706 9.50553 3.27324
28 3.98746 3.36706 0.41787 0.57403
‘ 29 .01254 0.45283 3.51718 3.97729
‘ 30 3.10908 ¢.15283 3.17030 3.79623
n 5.23306 ¢.45283 2.23676 2.40637
i 32 8.50C00 0.45283 164247 1.73450
33 2.71594 ¢.35283 1.00756 0.30458
34 3.89092 3.45283 0.59661 ¢.40185
’ 35 0.38746 0.45283 5.84559 4.93131
36 2.0u254 ¢.32860 2.48440 2.62097
37 ¢.10908 ¢.53860 2.22917 2.13245
38 ©.28306 3.53860 L3427 1.53964
39 0.50000 0.53860 1.19754 1.08775
4 0.71694 0.53860 0.34828 0.52568
a1 0.39092 0.53860 ¢.71371 2.43344
42 0.58746 3.33860 1.04677 9.943%7
. ; 3.01254 2.51379 1.92445 ©.90755
‘ 44 7.10908 0.51479 1.37319 1.99765
45 2.28306 .51479 1.17308 1.08324
s 9.30000 0.51479 0.34111 3.69335
47 3.71694 9.51479 3.53734 3.23608
a8 3.39092 3.51479 5.38575 7.21860
43 3.28746 0.51479 2.33939 3.53938
50 3.51254 0.72125 171427 1.51244
s1 3.10908 3.72126 1.20448 <.65084
<2 2.28306 3.72126 1.53269 3.70773
53 3.30000 5.32126 3.50626 0.50840
34 3.71694 3,226 3.34434 3.15410
53 3.39092 3.72126 5.44220 9.:7755
55 3.9874 3.72126 3.5246% 5.3200¢
57 3.31254 3.35286 1.87207 1.31426
58 3.10908 3.35286 *.38130 1.55222
59 3.28306 5.85286 3.54953 3.48983
60 3.50000 0.85286 3.45340 3.39239
8L 3.71694 5.35286 3.23675 3.39470
62 3.89092 3.35286 3.26984 3.1263%
63 3.38746 3.35286 $.29946 $.07316
54 3.01254 3.75933 2.21458 1.35079
85 3.10908 2.95933 3.86701 1.23449
56 3.28306 7.95933 -3,20826 3.19900
§7 3.30000 ¢.95933 -3.13127 0.19318
§8 3.71694 2.95933 -3.29117 9.00681
69 ¢.89092 9.95933 -3..9676 9.06090
¢ 3.38746 9.95933 -3.22890 -2.01765
7 3.01704 7.28493 1.67738 1.31859
72 3.14645 2.28493 3.32887 3.37797
3 3.37059 3.28493 3.74880 3.7462
4 3.62941 3.28493 3.33171 3.5395%
3 1.35355 5.29493 3.20223 3.31315
s 3.38296 3.28433 3.2802 3.39218
9 3.91704 3.40610 1.13916 1.30127
) 3.14648 3.40610 3.94741 3.30803
19 3.27059 3.10610 3.70181 3.70518
30 3.52941 0.40610 3.48935 3.3¢386
3t 3.35355 3.10610 3.27493 3.20289
32 3.58296 3.40610 3.37199 3.59233
83 $.31704 9.32727 1.35367 2.34460
84 3.14645 3.52727 3.99922 1.02583
35 3.37059 3.52727 5.57218 ).71062
36 2.62941 6.32727 3.44120 3.48000
87 0.35355 3.52727 0.23592 3.27533
88 9.38296 0.32727 0.35044 3.99302
89 3.01704 $.63934 2.37176 3.18211
‘ 30 0.14645 2.63934 1.05915 1.11941
| 51 5.37339 0.53934 0. 53871 0.68200
92 3.52941 0.53934 3.40050 3.42663
9 3.35355 3.53934 3.20393 3.23085
94 0.98296 2.53934 9.93590 0.06734
95 5.31704 2.78873 3.55832 4.04719
%6 3.14645 5.78873 1.13897 1.29138
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¥/s
0.16359
0.23315
30272
36706
5283
3860
1479
2126
85286
35923

~3 O\ Ut A

J.
.
0.
0.
Q.
9.
9.
3.

.37059
.62941
.85355
.98296
.01704
.14645
.3708%
.6294%
.85385
.98296
.02447
.2061%
.30000
.79389
.97833
02447
.20611
.50000
.79389
.97533
.02447
.2061%
.30000
.79389
.97853
32447
L2061
.30000
.79389
.97583
.02447
.20611
.3C000
.79389
.97533
02447
.20611
.300¢0
.79389
.97883

QDD WULUOOOOOWOLWOOLOLOOOOOOODODODODOOHODOUODDOOODODWIOLOOOODO

(RIGHT)
.08048

23018
.02334
.969C2
1.57851
1.10873
3.74139
©.36207
2.48794
3.31919

-
-~

~
<
2
2
g
.

0.78873
0.78873
0.78873
0.78873
0.93812
9.93812
0.93812
0.93812
0.93812
0.93812
0.04952
0.04952
£.04952
0.04952
0.04952
0.18826
0..8826
0.18826
0.18826

‘L

.40061
L5637
.387s8
.84283
.47897
...3519
.§7229
.61841
.82983
L3704

c

L

'3
2§
3

Be ds s ar gy

o O O

THE TOLLOWING ARE THF TAIL CHARACTIRISTICS

cv+ TAIL SURFACZ I =~

.28493
.406102
.52727
.53934
.78873
.333812

DO OO Lo

**r TMIL SURFACE 2 "

-3,00704
0.00522
0.00966
0.31239
0.01652
0.91841

8¢9
297
78S

w W g

<o
-3
o

818
634

LV T STV

D QD s
QO ot

=3.00704
9.00s22
0.30966
0.01339
0.016%2
0.01541

™
0.79839
0.48898
0.07386
-0.1782¢
-0.29861%
-0.30303
-0.24286
-0.20807
-0.2071%
-3.35686

-1.23230
-0.59800

0.00000
0.00009
0,00000
0.00000
0.00¢CCC
0.000090

*v* THI TOLLOWING ARE RESULTS WITH VORTIW 3REAKDOWN ***

TOTAL LITT COEFFICIENT «  1.16423

0.56134
0.25168
0.36043
-0.08047
3.65883
0.31606
0.0682¢
=0.22750
=0.35309
-0.43262
=-0.10397
~0.024¢82
0.01450
0.01016
C.00608
0.04579
-0.00637
0.00502
0.20895
0.00474
0.:12377
-0.0CCS3
0.00037
0.902¢5
0.00262
0.16466
0.00393
-0.00087
-0.00108
-0.0009¢8
0.20636
0,0087%
-0.00L23
-0.00447
~-0.J0588
0.22830
0.01624
-0.30724
~0.01344
-0.01364
oy
0.03414
0.34032
0.34862
0.06843
0.26837
J.26514
0.0650%
0.063501
0.06610
0.06699

0.00000
0.0000¢
0.30000
2.00000
0.0C00G0
0.00000

0.83284
0.3004%
0.20367
-0.03708
4.31732
L.23378
Q0.20951
=0.09991
-0.22964
-0.30395
-0.10397
-0.02452
9.01450
0.01016
3.00608
0.04579
-0.00637
0.00502
0.00595
9.30474
0.21377
-0.00085
0.90037
0.00208
0.30262
0.16466
0.00393
-0.20087
-0.00:1C8
~-0.30098
3.20636
¢.00871
-0.30125
-0.00447
-3.20568
€.225850
0.01624
=3.30724
-3.01344
~0.01364

joto34
1.22461
1.37020
1.27286
34624
1.08171
3.793578
0.57613
0.42447
3.36789
2.14792

3.39211
3.4C736
J.43264
9.45072
3.44813
3.24350

0.00000
0.90000
g.¢o0v0
0.00000
2.00000
2.20000
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WING LIFT COEFTICIENT = 1.03936
THE WING INDUCZD DRAG COEITFTICIENT =  0,73518

b I
X
]
"

0.03621
*ve TAIL SURFACE I **
i
j THE TAIL LIFT COEFFICIINT = 0.12314 (SASID ON WING AREA
THE TAIL INDUCED DRAG COEFTICIENT »  0.08817 (BASED OF WING AREA)
;3% THE TAIZ 2ITCHING MCMENT COEFFICIINT BASED ON RETIRENCT WING AREA
- AND MSAN WING CHORD, AND REFERRED TO THE Y-AXIS = =-0.23870

¢ == TAIL SURFACI 2

THE TAIL LITT COEFTICIENT =

0.00172 (BASEZD ON WING AREA)

g THE TAZL INDUCEDZ 2RAG 0.00C03 {3ASED ON WING AREA)

THEZ TAIL ZCIINT BASED ON REFIRENCE WING ARSA

! AND MEAN WING CHCRD, AND REFEZRRED 70 THE Y-aXIs =  0.00000
(NOTE. THE ZINDUCID DRAG COMPUTATION IS FCR SYMMETRICAL LOADING ONLY)

THETA 1= 8,6  THETA 2« 25.9 THETA 3~ 43.1  THETA 4= 0.4 THETA 5= 77.9%
THETA 6= 94.9  THETA 7»115.2  THETA 8=-141.7  THETA 9~167.2 THETA
X/% THETA L THETA 2 THETA 3 THETA 4 THETA 5
-0.5664 2..6574 =-3.35132 -3.31406 =0.31431 ~3.36183
~0.54476 -3.39106 -2.31883 -0.3908%¢6 -0.79047 =0.82:i56 -J. 6n318
-0.50224 -3.231148 -J.40030 =0.72841 -0.97338 -1.03308 -0.85682
-3.44080 -3.08677 -3.382CS -2.67642 -0.93196 -1.01182 -0.86802
-3.36312 3.01894 -3.2504% -.60697 -0.89132 -1.00460 -3.89714
-0.27263 2.397°80 =.208541 ~7.38309 -0.89905 ~..33802 =3.94667
-0..7313 3.0673S -3.25737 -2.67222 -1.35652 ~-..28831 -1.24440
-0.06923 -3.89330 -0,.76915 ~-0.39168 -1.20034 -1.84476 -1.87008
3.23473 -0.28222 -3.28912 -0.22482 =2.283878 -0.50961 ~2.184638
3.13414 -3..0549 =-3.37137 =-3.06101 -3..0800 -3.34887 -1.21293
0.2246% ~-0.3007% -3.37704 -9.49607 -0.64616 -0.64060 -3.3403%
2.30234 ~2.263593 -0,27573 -3.27838 -0.23402 ~0.17387 -3.08368
0.35378 =-J..4600 ~0.213849 -3.20850 -3.04588 3.02953 10247
3.40630 -2.9805¢ -J.33363 ~2.00677 0.05416 0..1850 s.17C28
3.42803 2.30093 2.29820 9.28783 2.26805 0.23520 0.13989
PRESSURE DISTRIBUTION AT THETA-LOCATIONS IN DEGREETS DEFTINED SELSW
THETALO=351,4  THETAL1-334..  THETAL2%315.9  THITAL3~299.6  THETAL4=292.4
THETALS=265.1  THITAL6~243.3  THETAL7=218.3  THETA18-192.8  THETA
X/L THETALS THETALL THETAL2 THETAL3 THETAL4 THETALS
-J.56649 0.25049 0..69153 -3.04686 -0.31228 -0.51886 =0.37471
-3.54476 -0.00187 -0.287486 -0.31388 -3.58902 =-0.79611 -0.83664
-0.50224 -03.22600 -0.12564 -0.39186 -9.71963 -3.97553 -1.04622
-0.44080 3.901704 -2.08051 =0.34244 -0.66929 =0.93025 -1.01939
-2.36312 0.12821 0.02720 -3.24687 -0.59288 -0.88190 -1.00327
~0.27260 0.21789 0.11272 ~).17863 -0.55012 ~0.86660 -1.01187
. -0.17319 0.20682 0.11729 -0.17238 -0.56889 -0.92809 -1.11869
-9.06923 -0.66287 ~3.70861 -0.86527 -1.17002 ~1.39383 -1.24418
V.03373 -0.28693 -0.28909 -0.30481 -0.35418 -0.51746 -1.85949
0.13414 =-3.14573 -9.18376 =-¢.21513 -0.24459 -0.31891 -G.66703
0.22466 =9.43104 -0.3956S -0.138022 -0.38160 -0.32176 -0.1627
0.30234 -0.23641 =-0.23487 -0.23128 ~0.208501 -0.14846 -3.08100
- 0.36378 -0.13171 =J.11447 -3.08663 -3.04162 0.01394 0.07131
0.4C630 -0.28907 -3.37919 =Q0.05049 -0.00682 0.04219 0.08524

**TUSLLAGE AZRCOYNAMIC i

PRESSURE DISTRIBUTION AT THETA-LCCATIONS

HARACTZRISTICS ARE GI

VEN

3ELCW "

IN JEGREEZS DEFINED 3BELOW

THETA 7
-0.02186
-3.18796
-0.37057
-3.43404
=-0.30717
~0.8677L
-0.57429
-0.23669

9.21820
-0.40322
-3.02746

0.054d6

0..8000

2.22788

0.23479

THETALlG
-0.37874
~0.59737
-0.80754
-0.82189
-0,85085
-0.88387
-0.83300

0.08066

3.37191
-0.04778

0.00133

0.05244

0.13091

0.12363

THITA 8
3.3277%
$.4318%¢
C.30482
0.182C3
2.06793
0.30333
3.00.82
J.26482
J.42474
-3.31349
0.12873
J.21383
8.25133
0.27100
0.26462

THETALD?
0..3847
-0.00689
-0,17366
-0.25230
=0.33337
-¢.38512
-0.32157
0.24779
0.40134
0.10063
0.09056
0.19088
0.19128
0.17415
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Eg 0.42803 0.29287 ¢..7288 0.254165 0.l9888 0.14283 0.07943 -0.01572 -0.07473 -0.0613¢

XXR, XSTRAK~  7.351425977351972 7.250000C00000000
| X0,X3%=  0.6039558444139978 0.7492560896941104
o X0 = 0.5039538444139978

l} TCTAL PRESSURT LCADING AT TACH X-STATICN, BASEC CNLCCAL RADIUS
i X/ RADIUS L0ADING
i 9.20274 0.30997 0.35787
§3 0.02447 0.98771 1.13610
-2 0.06599 0.21962 1.03393
0.12843 0.36477 0.74989
. 9.20611 0.47220 ¢.38834
. 0.29663 9.30600 0.16437
?3 0.396C4 0.30000 £.20002
- $.3000C 9.500c0 2.01405
.50396 0.50000 1.23356
F £.70337 0.50000 0.23442
i $.79389 0.30000 1.01459
0.87157 0.30000 0.83885
0.93301 0.50600 0.63796
9.97553 2.500C0 0.53445
3.99726 0.30000 0.26723

SZCTICNAL SIDE TORTEI LCADING

H X/% RACITS LCADING
' £.30274 3.00997 -3.16077
| 0.02447 0.08771 -0.20938
) 0.06699 0.21962 -0.19279
' 3.12843 0.36477 -0.213934
2.20615 3.47220 -0.06769
2.29663 5.50800 2.00256
3.39604 3.30000 0.22342
3.3000¢C 0.30000 0.37:.88
2.50396 2.5C000 J.10126
R 2.70337 3.30020 3.26347
2.7938% 3.5¢00¢0 3.23146
3.87157 3.50000 Q.232782
2.333¢0% 3.3CC00 -3.04393
3.57833 C.30000 =3.24732
T.99728 J.300C0 -0.07366
THE FUSZIAGEZ PCTENTIAL LIFT COEFFICIENT = 0.23885

THE TUSZIAGZ 0TENTIAL MCMENT COEFFICIENT «  0.00311

THE FUSELAGE INDUCED DRAG COEFFICIENT =  03.15414
(NCTE. 2ASEZ JRAG IS5 NOT INCLUDED)

o

HE TOLLCWING VALUZS ARI OBTAINED 3Y IGNCRING
AFT VISCISITY-DCMINATED REGICN. SEZ DATCCM

THE FUSZIAGE LITT COESFFICIENT = 0.161l2
THE FUSELAGE MCMENT CCEFFICIENT = 0.135778
b ThZ FTUSZIAGZ INDUCED JRAG COEFTICIENT = 9.0908¢C

FUSELAGE VCRTIXK LIFT =

WIT = 0.30052 COVF = 0.00031 CQMVF = 0.00024
CNB FRGM L.3.=  J.09789 FUSELAGE CNB ~  0.2217
CY3 FROM L.5. = ~0.79484 FUSSLAGE CY¥B =  0.69235

PRt YR T RN IR I N YT IS IR ST IR T TCYTYT IR YR ARCODNY

SUMMARY OF RESULTS AT ALPHA = 35.000 DEG. M = 0.100

R R PR L R P PR PR P P PR PR
CL{ls) = 1.18423 CLF - 0.1B8407 L = 1.34830
COI{LS)= 0.82333 CDF = 90.09080 CDOVIS = 0.02197 CD = 0.93811

CM(LS) = =-0.20249 CMF = 0.15778 M = =-0.044M

IR CCEE RN RO PO R222204200d4anbibsibdiananw

LLCWING ROLLING AND YAWING MCMENTS ARE BASZD CN
SFERENCZ SPAN OF  7,42000 AND A REFERENCE AREA OF 15.140C0

THE FO
]

A F

PEAR v 0.02000 BETA =  0.08726
A-85
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* SUMMARY OF STABILITY DERIVATIVES -«

R T A T A I AT T TN AT ARNTCT TR XTI CRE

.

2

= ***STABILITY DERIVATIVES EZVALUATED AT ALPHA = 35.000 DEGREZSS
AND AT MACH NO.= .10, BASZD CN 30DY AXSS (IN PSR RADIAN) ~*~

TN

- ¥/s 3% (RIGAHT) BM(LETT)
0.16359 2.05830 0.0532z
6.23315 0.03712 0.03563
{ 0.30272 0.02366 0.02357
! 0.36706 0.01498 0.01534
0.45282 0.307%0 €.00797
0.53860 3.50398 0.00408
0.561479 0.30214 6.00206
0.72126 0.00074 0.00059
3.85286 0.00C13 8.9000S
0.95933 -0.00001 -0.00002
THE BENDING MCMENT CGEFFICIENT BASED ON WING HALT SPAN AND WING AREA
AT THE WING ROCT 0.069581 (RIGHT), = 0.062183
THE TOLLOWING ARE THE TAIL CHARACTEIRISTICS BASED ON WING ARZA,
WHERE § = 15.14000 AND 8/2 =  2.13000

b e e e e e

C¥3 = =0.1024962

Cl3 = -0.1724831 CNB = 0.3196837

**~STABILITY DERIVATIVES BASEID CON STABILITY AXES**™

C¥3 = -0.1024962

THE FOLLCWING BENDING M
{HERE §

CLB =

0.0420682 (N3 =  0.36080S2

ICIENT IS BASED CNQ*S*(3/2),
AND 3/2 = 3.71000

*v+ TAIL SURFACEZ L = -
0.28433 3.20485 0.00437
3.40610 3.00281 0.30244
0.32727 2.30149 0.30125
$.63534 3.20370 0.00055
0.78873 0.00014 0,00009
0.93812 0.30001 0.00001

¢4

THE 3ENDING MCMEN
T

AT THE

THE FOLLOWING ARE THE TAIL CHARACTERISTICS 3ASED ON WING AREA,

DEFFICTE

COEFFICIENT 3ASZD ON WING HALT SPAN AND WING AREA

T
AIL RCOT = 0.00591% (RIGHT), = 0.305391 ({LEFT)

WHERE 5 = 15.14000 AND 3/2 = 2.00000

re TALL SURFACZ 2 -+~
0.34982 0.00043 0.900043
0..3826 0.00030 0.30030
0.38874 0.00015 0.00015
0.61126 0.00005 0.0000S
0.81174 9.00001 0.00001
0.95049 2.00000 2.00000

THE BENDING MCMENT CCEFFICIENT BASED CN WING HALF SPAN AND WING AREA
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AT THE TAIL RCOT = 0.000474 (RIGHT), = 0.000474 (L
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16

F=~16XL WITH FREE VORTEX FILAMENTS
GROUP? 2 NCASE, NGRD, NSUR

10 2

GROU? 3 LAT, IBLC, KT, IBD, NLDOMM

I 1 1 10

GRCU? 4 NC,ML(I),I=1, NC,NWING, IWGLT, IP0S

2 7 4 2 0 0

GROU? 5 NFP,NJW,NVRIX, MVRIX, NLET, IV, NAL

1 1 0 0 0 0 O

GROU? 6 DF

0.

GROU? 7 NW(L), NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
§ 6 09 0 0 0 0 O

GROU?Z 17 IZN

¢

GROU? 18 XX (1), XXT(L),¥nL(1),xXxn(2),XXT(2),¥L(2),2s,DIEED
1.38 10.0 .4 8.0 0.3 2.8 0. 0.

GROUZ L7 IPN

0

GROUZ 18 XXKILi(1),XXT(X), ¥L(l), XXu(2), X7 (2),YL(2),2S8,DIEED
8.0 10.3 2.8 9.5 10.5 4.05 0. 0.
GROUP 24. ICNLE

0

GROUP 25. RC

.0007

GRCU? 26 TWST,RINC,IINP

0. 0. 0.

GROUP 4 NC,M1(I), I=1,NC,NWING, TWGLT, 208
2 3 5 0 0 O

GROU2 S NF?, NJW, NVRTX, MVRIX, NLZZ, IV, NAL
12 0 6 0 O

(=AM
hs
o]
3]
o
O

GRCUZ 7 NW(X),NW(2),ICAM, IST, ZCAMT, ITHCX, NST, NDIT
0 0

S5 0 0 O g 0
GRCUP 17 2N
o]

GROUP 18 X (1), XKT(1),Y¥L(1),XG(2),XXT(2), YL(2) , 2S, DIED
3.3 11.8 .0 9.5 1.8 .4 .4 90.

GROUP 17 2N

0

GROUP 18 XL(1),XXT(1),¥L(1),XKL(2),XXT(2),¥L(2),2S, DIZED
5.5 11.18 .4 20.25 11.1 1.4 .4 90.

GROU? 24. ICNLE

0

GROUP 25. RC

.0

GROUP 26 TWST,RINC,IINP
Q Q 0

GRCUP 39 AM, RN, AALZSW, CREF, BREF2, XREF, ALPCON

0.2 2.15 18.82 6.08 4.05 6.7 0.

GRCUP 40 ALNM, SNUM, DVRTX, CLDS

2. 1. 0. 0.

GROU? 41. ALPA

50. 30.

GRCUP 42 SNI, SNB,CTILT,SLETH, XCNTD, YCNTD, XTILT, SR

1. 7. 1.84 7.045 9.15 2.8 3.8 1.

GROUP? 43 HEIGHT,ATT

3. 9.

GROUP 44 P,3K,RL

.01 0.08 0.

GROUP 45 X&', NT,NCUM, NF, IBY, IBCH

1 2 8 16 1 O

GRCUP 46 Xas(l),XAs(2),TUSIND,FUSNO,FSHAP, X1, X2,X3

0. 12. 1. 9. 0. 0.8 0.8 1.38

GROUP 47 ISIM,JSCT

0

GRCUP X=7

0. 0.5 1.0 1.38 3. 6. 8. 10. 12.

GROUP REF

9. .2 .3 .4 .4 .4 .4 .4 4

GROUP XFD

0. 1. 2. 3. 4. 5. 6. 7. 12,

G20UP S1 RED

0. .3 .55 .8 .75 .7 .63 .6 .6

GROUP 57. IFORBL
3

GROUP S58. IPRINT, IXCASE, ISY, ISHARP, NCIRCLE
0o 1 0 0 0

GROUP 59. BSZP,COEFFl,COEFZ2,COEFF3,CSEP

LA Cemam Rt T TR G e Y4 N o SR RS WS P A e A SRR TR K R L Tk % TR W WM™ e et - ST ammaa e
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0. 0.
GROUP 60.
0.04 1
GROUZ 69.
0
GROUP 79.
1
GROU? 80.
T 0 1
GROUP 81.
0 0
GROUP 82.
1 4
GROUP 83.
0.8 0.
GROG? 84.
0
GROUP 86.

0. 0.25 0.

XORING(I), I=1,6

.23 -0.62 1.7 0.33 0.15
ITWAK=

LEV
NSUF, NPC, ICP, MSTW, MITE
0 10
ITIPV, MST
MOLTIG, XITR
DELTA, DELT, XEND
9 10.
NBRR

DIF1,DIF2

1.25 1.25
GROUP 87.
2 0

NQ1, IRE], ISTAR
0

e -
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BT R T L L L L L LT T TRy
-i8X1 WITH T3 VORTEX TILAMENTS
ErrE TR T T T YT YYTITIT YT I T ITTONCITT T YT TR OYTY
RCU? 2 MCASE, NGRD,NSUR

i 0 2
B R R R R T
CASZ MNUMBER = 1

LR A e R R R I A2 A LAl A R )

N2UT DATA
RCU? 3 IAT, I3LC,XT,I3D,NLDMM
i i b i Q
RCY? 4 MC,MLE{I3, I=1,NC,NWING, INGLT, I20S
2 7 4 2 Q 0
RCU2 3 NF?P, NOW, NVRTX, MVRTX, NLET, IV, NAL
1 i 9 o} [¢] [
RCL? & oF
3.30CCCO
RCUY2 7 MWW (L), W {2}, ICAM, 157, TCAMT, ITHCK, NST, NDIT
o) 0 ] 0 o]

RCUR 18 XXL{L},XKXT (1), YL(1),XXI(2),XXT(2),¥YL(2),2S,DIHED
1.38C000 10.500C0C 5.400060 8.3000CC 10.30C000 2.8000CO
3Cu2 17 o2y
2
RCUD 18 KXL{L),XXT(L),¥I{1)},XXL(2Y,XXT(2),¥YL¢2),2S, DIHED
2.300000 9.30C005¢ 10.565000

8.30CC00 1C.3C00CC $.05¢00¢C
RCUP 24. ICNL:Z
S
RCU? Z8. RC
$.30070¢C
RCU? 26 TWST,RINC,TIN?
3.2000C0  2.000000 3.2CC000
QU2 ¢ NC,M1.I),I=1,NC, NWING, IWGLT, I20S
2 3 s [ o e}
RCT? 3 NEP, SW, NVRTX, MVRTX, NLZF, IV, NAL
- M 0 3 "] M
RCU? 5§ OF
3.300000
RCU2 = NW (1), NwW (2}, ICAM, IST, ICAMT, ITHCX,NST,ND
S bl 0 0 0 o]

CCP L8 XXL (L), XXT{L),YL(1},XXL {2}, XX7(2),¥L{2),25,DIHE
L300C80 11,800000 0.200000 9.300000 11,300000 0£.4000¢C0
RCUr L7 ISN
J
RCL2 18 XXL {13, RAT (L), YL{3), XXL(2), XXT{2) ,¥L{2),25,DIHED
$.300000 11.:806000 J.400000 10,250000 11.100000 1.4000CC
’RCU? 14, ICULZ
3
RCUP 25, RC
2.3¢0C00
RCUP 26 TWST,RINC,TINP
3.000800 O 300000 0.300000
RCUP 39 AM, RN, HALFSW, CREF, BREF2, XREF, AL2CCN
0..00000 2.150000 18.320000 6.08C000 4.050000 6.700000
RCL2 40 ALNM, 5NUM, DVRTX,CLOS
2.3C0000  1.20CC30 0.000000 0.200000
RCU2 41, ALRA
33.20%00C 30.300000
]RCUP 32 SNI, 3NE,CTILT, SLITH, XCNTD,YCNTD,XTILT, SR
1.20C00C  7.300000 1.840000 7,04S000 9.1.500CC 2.8000C0
RCUP 33 HEIGRT,ATT
0.30C€000 0,000000
RCU? 44 2,3K,RL
3.210090 0.080000 0.000000
R0UP 45 KT, NT,NCUM, NFT, I3Y, I3CM
1 2 8 i6 1 0
RCUP 46 XAS (1), XAS({2),FUSIND,TUSNO, FSHAR, X1,X2,X3
0.00CC00 12.300000 1,000000 9.000000 0,000000 0.800000
CUR 47 IS¥M, JSCT
1 ¢
RCUR XFT
$.000000 0.500000 1.000000 1.380000 3.000000 6.000000
12.300000
RCLP R’FF

R AT S it B S NCARE T Wi b St g R e

i f 2/

(o]
<

0.0C00C0 0.300000

2.00G60CC  0.0000CC

<

0.400000 9C.J0CC00

0.400000 90.000000

0.000000

3.800000 1.000000

0.800000 1,380000

8.000000 10.900000




3.000C00 3.20C000 0.300000 9.400000 90,300000 0.40C0C0 0.35000C0

9.4300CCC
TP AFD

0.C0C000 1.00C000 2.000CCC 3.000C0C 4.000000 S.C0COCO  6.000CC0

~2.000¢C0

RCU? 51 RFD

3.00000C 2.38000C C.S550000 0.300000 ©.75000C 0.70CCC0 0.530C00

$.50C00C

RCL2 57. IFCR3L
CU2 38. IPRINT,IXCASEZ,ISY,ISHAR?,NCIRCIZ

ACU? 39. 35E22,CCE o
$.3C00C0 0.000000 O.
RCUP 50. XCRING(I), I=i,
0.040000 1.23C000 -0.520000
RCU2 39. IWAXKE
0
ACU? 5. LEV

XCC2 8C. NSUF,NPC,IC2,MSTW,MITZ
: < 1 0 8
RCUP 51. I7TI2V,MST

o} o]
ACUP 32, MULTIG,XITR

- L]
2CYP 33, SIZLTA,DELT,XEND
2,30C000 $.3CS000 10.0000C0
RCT2 34. NBRR

-
P
A
v

L,9IF2

1.25850C3 1.250000
XCUP 87, NGIL, IREA, ISTAR
2 +] I}
HALT Sw= 0.18820E-02 CRET= J,50800E-01

TCTAL WETTIZ SURFACI AREZA - 104.43604

SXIN FRICTICN CT

TerwverevrevvevTTTYTTY

ANGLEZ OF ATTACK = 350.300 DOEG.

P P I R T P P P AN T T TN RN T T T AT A PN RN TR CXTRT

SNT = 0.01086

rewevTTRTRTCRY

Py
< m
Pt
s
LINe)
4 M

axiting invn for Laterxal

CHCROWISE DISTRIBUTICON OF TIP? SUCTION COEFFICIENT

X/¢ cTl?
3.317¢4 0.40086
3..4648 2.372383
3.37083  3.782137
3.52940 4.36714
2.88383 4.28162
3.28296 1.31644

CHCROWISES DISTRIBUTION OF TIP SUCTION COEFTICIENT

X/< cTi?

5.32447 $.00000
T.uC6L0 3.2000C
2.5C360 2.30000
3.79389 $.00C00
3.97333 $.30000

I2 SUCTICN CCEPFICISNT = 0.09445  (CNE SIDE ONLY)

4% X-CCORDINATZ OF CENTRCID OF TI2 SUCTION = -3.37149

VCRTEX-3REAXDCHWN CHARACTERISTICS
"YYECR SURFACI NUMBER 1 v+~

{TCR NONCAMBERED WING)
CENTROID TU MAX. SUCTIOUN PURCYE, YBAR = 0.58528
TCTAL SUCTION FORCE TO MAX. CS*C/(CB*SIN(ALP)**2)=

.3, LINGTH OF MAX. SUCTION CENTROID -  1.89097

.7100CC ©0.330000 0.1500C0

2.350683

B e e e P R ah

7.C00000

C.5C0C00
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CINTROID TO MAX. SUCTION FORCI, YBAR =

TCTAL SUCTICN FORCZ 70 MAX. CS*C, (C3*SIN(AL2)~*2) =~

J.E. LINGTH OF MAX. SUCTICON CENTR0ID =

ALPHA FOR VCRTEX

*<vFOR SURFACI NUMBER 2 ==~

(FCR NONCAMBERED WING)

VCRTEX-3REAXKDCWN CHARACTERISTICS

{TCR NCONCAMBIREZD WING)

Z.Z. LINGTH CF MAX. SUCTICN CENTROID =

0.203s53

0.31793

REAKDCWN AT T.Z. ~  6.79191

PZAKCCAN AT T.Z. = 35.47277 DEG.
CRRECTICN, FCR SYMMETRICAL LOADING;

DIG.
(WITHCUT CAYBER C”RR-CTZCN, TCR SYMMETRICAL LOADING)

AL2HA TOR VORTEIX BREAXDCWN AT T.Z. = 26.19023 DEG.

{(WITHCUT CAMBEX CORRECTION, FCR RIGHT
. LENGTH OF MAX. SUCTION CINTROID =

CR JCRTEZX BRIAKCCWN AT 7.2, = 5

*v*TCR SURFACT NUMBEIR 2 -+~
{FCR NCNCAMBEREZ WING}
VORTEZX-3REAKDCAN CHARACTIRISTIC

v FCR SURFACI NUMBER 1 v

L.2. LEINGTH OF MAX. SUCTION CENTRQID =

ALPHA FOR VCRTZIX BREIAXCCWN AT T.Z.
(WITHCUT CAMBER CORRECIICN, FCR LEF

L.2. LINGTH OF MAX. SUCTICN CINTRCID =

2HA TOR VCRTIX BREAKLCWN AT T.S. =
(HZT.C'T CAM3ER CORRECTION, FOR LEFT

***fOR SURFACI NUMBER 2 v~

(FCR NONCAMBERED WING)

AT R I T N T P T TR PP T A R P AT TR CERTITRNTTCR NN

WING IN SIDESLI?)

0.29096

2.4

356

-

)

HOUT CAMBER CORRECTICN, TCR RIGHT WING IN SIDESLI?)

- 41 37248 DEG.

T WING IN SIDESLI?)

0.35290

AING

7.63848

Iy

vr*THE FOLLOWING AL?HAS FOR VORTEX BREAXDOWN AT
CAMBER AND ADVERSE PRESSURE GRADIZNT IN

**¥fCR SURFACI NUMBER 1 v**

REVISID AL?“A 3DTZ = 31 679 DEG.
{5

REVISZID ALY 3DTE » 22.397 DEG.
(FCR RIGHT WING IN SIDESLIP)

REVISZD ALPHA 30TE =~ 37.779 DEG.
(FOR LEFT WING IN SIDESLIP)

REVISED ALPHA 3DTE = 6.792 DEG.
(FCR SYMMETRICAL LOADRING)

REVISZD ALPHA BDTE = 6.165 DEG.
(FOR RISHT WING IN SIDESLIE)

REVISED ALPHA 3DTE = 7.638 DEG.
(FOR LEFT WING IN SIDESLIP)

*T*FOR SURFACZ NUMBER 2 *=*

DEG.
SXDESLI?)

T.E.HAVE
VORTEX L

0.57376

EN CORRECTED FOR
AUGMENTATICN,
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{TCR SYMMETRICAL LCADING)

REVISZD ALPHA 3DTE = 90.000
{FOR RI

30.000
SIDESLI?)

(FOR

© AL2KA 2D0TE = 90.000
OR SYMMETRICAL LCADING)

REVISZD AL2HA 3DIE = $0.000
{FCR RIGHT WING IN SIDZSLIR)

RETVISZD AL?HA 3CIE - $0.000
{(FCR LZTT WING IN SIDESII?)

ANGLZ OF ATTACK = 30.000 DEG.

DEG.

BEG.

BEG.

T T IR RN AT ERC T PRI EARTINE

T N A YT I T T T I P AT NIRRT T T AT RPN AR T ™

CHCROWISZ SISTRIBUTION OF TI2 SUCTION CSOSTFICIENT

X/< [oppe
0.01704 2.17078
2.14845 1.07083
0.37¢8s 1.39889
0.5294% 1.73263%
2.85333 1.324508
2.38235  1.838%0

X/¢C cTI?
3.32457 3.20000
0.20611 ¢.fo00CC
3.30000 2.3C000
5.79389  3.,3¢C000
0.97833 3.30000

22 SUCTICN COEFFICIENT = 0.04024 (ONE SISE ONLY)

HZ X-CCORDINATE OF CEN1 'OID OF TI2 SUCTICON =« -3.37149

*v«FCR SURFACI NUMBER 1 =~ -

REVISED ALZHA 3DTE = 31.679
(FOR SYMMETRICAL LCADING)

20 AL?HA 3DTE =~ 22.397
CR RIGHT WING iIN SIDESLI?)

REVISED A

L2UA 32DTE » 37.779
{FCR LIF b3

REVISES ALPYA 3DTE =~ 6.792
(FOR SYMMETRICA

REVISED ALRHA BDTE =~ 6.165
{FOR RIGAT WING IN SIDESLIP)

REVISED ALPHA 3DTE = 7.638
(FCR LETT WING IN SIDESLI?)

*vvFOR SURFACI NUMBER 2 7+

REVISED ALPHA 3DTE = 90.000
(FOR SYMMETRICAL LOADING)

REVISID ALPHA BDTE = 90.000
(FOR RIGHAT WING IN SIDESLIP)

REVISED ALPHA BDTE = 90.000
(FOR LEFD @ING IN SIDESLIY)

REVISEZD ALZHA 3DTE = 90.000
(FOR SYMMETRICAL LOADING)

REVISED ALPHA 3DTE = $0.000

CEG.

DEG.

DEG.

DEG.

DEG.

DEG.

DEG.

DEG.
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(FOR RIGHT WING IN SIDESLI?)

RSVISED ALRHA 3DTT =~

90.00C DEG.

{FOR LIFT WING IN SIDESLIP)

LECATICON ¢F

LCCATICH C

(FOR TH

JCRTIX

w N

~3 OV N s

AW s WO W W

P Y S N LT T

NN ~
W N1 oOWwo

NN
o W

[VS I VS I % T N I N )
O WO

W W W W W W
W =~} G W BN

&b W
[N~ Y]

GO W UL UL UL DG UL S e e S s e e
O W WD U LN O WO D! S W

VCRTEZX 3RTAXDCWN AT X-CCORDINATE = 3.07888
3 T X-CCCROINATE = 12.24029
LXKLOCOXA XXX XXX KL LKL XXX XKL

SRZSSURS DISTRIBUTICH AT ALPHMA = 30.00C 2EG.

S O OO O MR L XXX

X7 vy <2

2.91704 9.12132 1.70092
5..464S 3.12132 2.37425
9.37059 9.12132 2.39603
2.52941 2.22132 0.43808
0.85355 2.12132 3.4200

0.58296 £.22132 .04895
3.61704 3.18555 2.21765
.14645 $.18535 $.83449
3.37059 3.18555 0.55191
5.52941 5.18555 5.48332
£.85333 ¢.1.8555 5.39657
3.98296 2.18535 3.09084
0.91704 3.28167 2.58013
3.14645 5.28167 3.55724
2.37059 3.28167 3.85037
0.52931 ¢.28167 £.34083
©.85353 3.28157 3.38039
2.98296 3.28167 3.10915
.01704 £.39505 3.30288
0.24645 5.39506 1.18208
2.37059 3.39506 3.79143
3.52941 3.39508 2.51647
0.35353 3.39506 3.38500
2.98296 $.39506 5.11561
0.01704 2.50845 2,03012
0.24645 9.30845 1.43582
0.37059 2.50845 3.96738
0.62941 5.30845 2.71833
©.35355 3.30845 2.40083
6.98296 3.30845 2.11938
3.01704 2.5C457 4.92376
5.24645 3.50457 1.79883
2.37059 2.50457 1.26136
3.562941 2.60457 2.78389
0.85355 2.50457 9.40148
0.98296 2.60457 3.11860
0.01704 0.66880 §.1038S
5.14645 9.56880 2.30919
3.37059 $.66380 1.36240
0.52941 £.66880 3.75412
0.85353 0.66880 0.38143
3.98296 3.66380 3.i12mt
0.01704 9.72083 8.39454
C.14645 0.72083 2.34811
9.37059 0.72083 1.30512
0.52941 5.72083 0.71823
0.85333 ©.72083 £.35748
0.98296 3.72083 0.10879
9.01704 9.79799 8.63303
0.14645 0.79799 2.71973
0.37059 .79799 1.35432
0.62941 3.79799 0.69034
0.8535S 0.79799 0.32547
0.98296 9.79799 0.09676
0.01704 0.89337 8.92467
0.1464S 0.89337 2.75372
0.37059 0.89337 1.22712
0.62941 ©.89337 0.54114
0.85355 0.89337 0.24237
0.98296 0.39337 0.07208
0 91704 06.97053 3.20896
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THE FOLLOWING ARE

*x= TAIL SURFACE

.12132
.18858
.28167
.39506
.50845
60457
.56880
.72083
.79799
.89337
.97C83

0.04184
0.14286
0.24387
0.33356

[~ 2~ )

s THE

TOTAL LIFT COEFFICIENT =

.46429
.64286
.82143
.95218

TOLLOWING ARE RESULTS WITHOUT VORTEX PLOW EFPECr ~=*

£.14645 0.97083
£.3705% 2.57053
0.5294% 0.97083
0.385383 0.97053
C.9870¢% 0.97053
0.82347 0.04184
0.208%% 0.04:84%
9.50000 0.04184
£.79389 0.04184
3.97833 0.043184
3.02447 ¢.13286
0.206%:1 0.14286
9.30000 0.14286
0.78389 0.14286
9.97533 0.14286
0.02447 3.24387
0.206L1 0.24387
29.30Cc00 C.24387
0.75389 ¢.24387
8.87353 £.24387
J.32447 $.33356
0.206%1 $.333586
0.5000C 0.33356
$.79389 €.23356
0.97833 0.33355
3.02447 0.46429
0.2062% 3.46429
£.50000 0.46429
£.79389% 0.46429
$.87833 0.46429
$.02447 0.64286
2.2086:1 0.584286
J.30000 $.54286
0.79389 2.64286
0.97533 2.54286
$.02447 2.82:143
0.20611 $.82142
2.50000 3.82143
0.79389 2.32143
3.97853 0.82143
2.0244 ¢.98521¢8
3.206%1 0.95213
3.5C000 0.95213
0.79389 0.95218
0.97853 g.9s5218
CL{RIGAHT) CL{LEFT)
J.37800 0.37800
3.63970 0.5397¢C
0.74688 0.74688
0.50C43 0.9C043
L..1685 1.11633
1.40806 1.40806
1.76056 1.760%56
L.91116 1.91116
1.97306 1.97306
2.95807 1.95807
1.47641 1.47641
THE TAIL CHARACTERISTICS
3.20000 0.000C0
0.000C0C 0.0000C
9.0000C 0.00000
0.00000 0.GCC00
0.00000 0.00000
3.00000 0.00009
0.00000 0.00000
0.000C0 0.00600

0.80509

TOTAL INOUCED DRAG COEFFICIENT =  0.52833

-0.09534
~-0.26448
-0.42030
=-0.32146
~0.61329
~-0.68320
-0.52872

0.00000
$.00000
0.00000
0.00000
0.0000¢C
0.09%000
0.00000
0.0C000

OGO OO OO
N
OO O
O O Wi+ N LW

o o
P
QOO O o
o0
Q0O
oo
oo

.0ccoc

<
[=3
<
(=4
(=)

00¢

QO
OO
o O

0co
000
[+10]
0]
0000
0000
00Co
000
000

OO0 0 OO0 OO0

OO O WO MWL L O Q

QO

cT
0.08270
0.11639
0.18851
0.28087
0.431897
0.462293
0.93765

0.00000
0.00000
0.00000
0.00000
©.00000
0.00000
0.00000
0.00000

OO 00 Qo

[ N S

OO OO0 0000

[do34

.35118
.363¢3
.47041
.37922
.73318
.944S8
.21461
31618
.3605S
.36826
.J6148

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

cs*C
1.70742
2.27100
3.23772
4.16281
4.84707
5.%4460
6.64970
3.20263
2.84394
2.39228
1.62485

0.00000
0.00000
0.00000
0.00000
0.0000¢
0.00000
0.00000
0.0000¢

C OO0 0LOOOOLOoO

OO0 0000 OO0

CAv
.3C0C0o
.30000
.30000C
.000¢C
.00000
.00000
.00000
.30000
.30000
.30000
.20000

.00000
.00000
.00000
.00000
.00000
.00000
.0000C0
.00000
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TCTAL 2ITCHING MCMENT CUETTICIEINT = -9,02918

THE WING INTUCID DRAG CCEFFICIENT =  0.852833

THE WING PITCHING MCMENT COEFTICIZNT - -0.02913

THE TAIL LITT COZFFICIEZNT =  0.00000 (BASID CN WING AREA)

THE TAIL INDCCID DRAG CCEFTICIENT =  0.00C00 (¢BASZD ClN WING AREDH)

{NCTZ, THE INDUCZID ORAG COMPUTATICON IS FOR SYMMETRICAL LCADING ONIY

«**TUSZIAGE AZRCDYNAMIC CHARACTIRISTICS ARED GIVIN BZLCA*~~

2RZ35URT DISTRIAUTICN AT THITA-ICCATIONS IN DEGAZES DEFINED 38IoH
THETA 1= 11.3 THETA 341013
THITA 5=122.3

X/3 THETA 2 THETA 3 THITA 4 = E] THZTA 5 THETA 7 TE 8 THETA
-2.38593 =-3.317s8 -3.42633 -C.56420 3 6 -2.23CL3 2.30086 3.86743
-5.33680 ~3.09347 -{.30082 -0.36342 -0.67270 ) )3 ~£.C4888 5.46983 3.21481
-3.48929 ~-3.11812 -3.34560 -3.54€673 -3.8C724 -2,68372 -0.22509 $.28047 3.30228
~3.44484 -2.01160 =).27719 -5.41306 -¢.36426 -3.48730 -0.23393 -2.97322 3.38476
-3.3%7853 0.22253 ¢.213%1 3.00578 3.08019 3.20838 3..2502 3.14484 2.20048
-3.29403 3.064574 8.02746 2.01300 ¢.36127 3.3442¢ 2.5C731 3.37813 C.3894%
-0.20348 3..8209 $.13933 2..1088 0.14390 3.2076% 0.24.38 C.25728 2.294%57
-3.10734 0.04378 0.025449 2.07773 s.l282 0.25063 9.38¢021 3.41725 C.325628
-3.30932 S.145042 $.07886 C.C0736 -3.00282 09.10628 3.2¢883 ©.2789% 0.33253

5.08681 $.10273 0.12493 0.14124 C..9038 €.2632¢ ¢.33188 ¢.36321 0.38:i3¢C

0.17737 0.16150 0.08217 -0.04544 -0..8465 0.31890 0.27808 0.27822 3.31497

0.25886 C.1724 0.18062 0.13508 0.20896 $.27770 0.29824 $.31447 J9.32218

2.32817 0.21121 €.17207 0.33040 0.12037 Q..3364 8.1874L 2.225899 2.2737%

3.38263 0.21488 0.20993 9.21019 0.22160 3.23478 $.24736 $.26330 3.280190

0.42014 0.01559 0.02486 0.06034 ¢.13212 0.21730 0.3C3%9 0.38844 C.44432

0.43926 0.07157 0.49941 2.90404 0.56670 -5.3929¢C -2.468308 -2.36922 -5.26327

X0 = 0.7431183103616407

TOTAL PRESSURE LOADING AT SACH X-3TATION, BASE2> CNLCCAL RADIUS

X/% RADIUS LOADING
2.0024% 0.011386 0.90932
8.32153 0.20334 1.35079
0.05504 G.24163 0.97449
0.11349 0.3952¢8 0.19699
0.18230 0.40000 2.07480
0.26430 0.40000 0.69371
0.35486 $.40000 ¢.23688
3.45099 0.40000 0.68420
0.34901 0.40000 0.38210
0.64514¢ 3.40000 €.47483
0.7357¢ 0.40000 0.49391
3.31720 0.400C0 0.25822
3.38651 9.400C0 0..0153
0.94096 0.40000 0.1c488
0.97847 0.40000 0.68681
0.99759 0.40000 0.34341

TH

o

FUSELAGE POTINTIAL LIFT COEFFICIENT =  0.044S2

-3
[$)

HE FUSELAGE POTENTIAL MOMENT COEFFICIENT = 0.00659

THE FUSELAGE INDUCED DRAG CUEMIICILNT = Q.0205%
{NOTE. BASZ DRAG IS NOT INCIUDED)

HE FOLLCWING VALUES ARE OBTAINED BY IGNCRING
2 ATT VISCOSITY-DCMINATED REGION. SEEZ CTATCOM
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i)

[ T Y

THE FUSILAGE LITT CCETFICIZNT =  J.03S34
THZ TUSELAGEZ MOMENT COTFTICIENT -  0.3120%
THE TUSILAGEZ INDUCZD SORAG CCESTICIZNT = .31372

TUSZIAGE VCRTZIX LiITT -

[shiv ] 0.01232 C2 -  0.00643 CMVF - 0.204%

R L T LT PR R R R PR R R R PP o
- RESULTS FRCM TCRISCDY hd
P T T T T T T T DR PR L R R R T

ALPHAZ = 17.53346304538645 CLE2=

0.3022601564813288
evcvreeverrSUWAZRY CF TORESCOY INFOT " rovvwewvew
FORCZ AND MC

RMAL TCRCI CT

£ FCACI CC

m

ww
&

(O (P U]

<0 VCRTEX
70 VCRT

Y

(@) ('l

evveveverwavwe TND OF FCRESCOY <veverweevevewee

IIMAX, ZLTCOR, ZIATT 3i =7
(X, ¥ AND Z~-CCCRDINATEIS)
THE RIGHT-SISE FOREBCDY VCRITX LOCATICNS

7.7265991158787608Z-038ASE ARSA~

NT AT ANGLI OF ATIACX  17.683TCR 3SRANCE 1 AR:S
TC VCRTIX= 0.300CC8
- -0.30015C
9.300008
T8 VCRTIX= 0.300CC3
TC VCRTIX= -0.000132
UE T0 YCRIEX= 0.0000607

1.33974 2.35974 3.75974 4.95974 5.15974 7.35974 3.53974%
12.35974 12,8974 13.35974 14.55974  15.75974  16.95974 18.1597¢
-3.37887 -3.37887  -5.67887 -3.07887  -2.07887  -0.57887 -5.37887
-3.97887  -¢.0"e87  -0.07887  -0.07887  -0.07887  -0.07887  -9.07887

3.44703 3.34703 3.44763 0.43763 2.24703 0.44703 0.44703

3.44703 3.54703 0.44703 9.14703 0.44703 0.44703 3.44703
THE L2FT-5I3E TCRIBCDY VORTIX LCCATIONS

1.35974 2.33974 3.75574 4.95974 5.15974 7.35974 8.53974
13.35574 12.13974 13,35974 14.35974 15.75574 15.95974 18.13974
-3..47%4 -0.24754  =0.14754 -0.14754  =£.147S%  =0.14754 -0.14754

3.14754 -3.14754 =C.14734 -3.147S4  -0.147S4  -0.147%4 ~.14754

3.46235 0.46235 0.46235 0.46235 3.46235 0.46235 3.46235

3.4623S 3.46235 0.46235 0.46235 0.46235 0.46235 9.46235

X0 = 0.7996000000C00000
X0 = 32.798251.59%93771843
X0 = 2.7982515393771843
cNB ?RC% L.S.» (,09349 FUSZLAGE CNB » -0.01891
CY3 FRCH 1.5, = ~0.26360 FUSEZLAGE CYB = -0.0S538
XC = 2.7996000CCC000000

P R AR R R e L L A R R E PR

s
~]\Jm0\.‘-

WD NN

SUMMARY OF RESULTS WITHOUT VCRTEX FLCW EFFECT

P P T T P AN T T T AR TT AR RN AN TR RN RN

AT AL2HA = 30,000 DEG. ¥ = 0..00

CL{L5) = 0.803C9 CLT = 0.040i4 CL = 0.84524

CCI{L3)= J.352833 CDF = 0.01872 CDVIS = 0.010S6 C2 = 0.355761

CM{L5) = -0.02918 cCMF = 0.01201 CM = =0.01717

L R R A L R L e e S

R R P N T N TN T T T T AN Y AN RV CT TN RRCT R TN

THE FOLLOWING PARAMETERS ARE USED IN THE METHOD CF SU

CTICN ANALCGY

CLz = 0.66627 CLVLE = 0.38139 CLVSE = 0.01550 CLVAUG = 0.08203

C2P = 3.35882 CDVLE = 0.33567 CDVSZ = 0.00952 CDVAUG v~ 0.04736 CDDVP =~ 0.00000

CMP «  -0,02918 CMVLE =  0.08437 CMVSE = =9.01056 CUVAUG = -0.03224

CLoV? =  0.00000 CLDVV = 0.00000 CLF = 0,03535
CoLVY «  0.00000 COF = 0.01873 (COVIS = 0.01056
CMDV2 = 0,00000 CMDVV =  0.00000 CMF = 0,01201

CAX? = 0.00000 <CAXV =  0.00000

LR R R Y R R R

THI TOLLOWING ROLLING AND YAWING MCMENTS ARE BASZD CN

CL = 1.38174

€O = 0.78066

CM = 0.02440
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©

23AR ~ 0.0:2000 3ETA =  0.08000C

DR A A R R A R R R P R R 2L R TR R RS

TSTABILITY BERIVATIVES WITHCUT YCORIEX TLOW ITFTECT~

LA AR R A R R R A R e T e A A R A R A A R R L)

{ mviinen. |

rT*STABILITY & ER'V“'V-S "RLUATEQ
N

AND AT MACH MC.= 0.10, 3ASZD C)

AL2E
DY ax

.‘,u

HX - 3 .J00 DEGR:ZZS

AT
El 5 (N 2ER RADIAN) v

Yor Wons |

C¥3 = ~0.320984: CL3 ~ =-0.3086256 CNB = £.0735333

= =-0,0713414 CNP = =-0.1356044

Votadmonce}

I3
e
0w
'
o
h

wn
”
iy
n
"
(Y]}
~)
%)
te
"

CYR =  0,2324756 CLR = 0.203i3232 CNR = -3.0806349

l

TT*STABILITY SERIVATIVIS 3ASES CON STABILITY AXESS<v~
C¥3 = -0.3209841 CL3 = -0.3163885 CMN3 - 0.25689039

12w -D.0447781 CM2 = ~3.1553063

"
1
o
UI
a

g
wm
(3
N
(]
t
H

CYR = -0.03837780 <CLR = 0.1805133 CNR =~ =0.207.982

RN TR TR

*STABILITY SERIVATIVES WITH EZIDGEZ VORTEX SEPARATIONT

T>eSTRBILITY DERIVATIVES ZVALUATED AT ALPHA = 36.00C ©DEGREESS
AND AT MACH NC.= .30, BASZD CN BCDY AXZS {IN 2SR RADIAN) w==
«*INCLUDING THE TFFICT OF LE AND SEZ VORTIX II7T+ *

C¥3 = -0,7093309 ClL3 =~ ~-0.1982877 QN3 - -0.0171837
CY2 = 3.,002C78%L (L2 =~ -0.2293917 CNP = -0.00C4434

CYR =  0,14C0048 LR =~ 0.1586298 CNR ~ -0.0906391

*+*STABILITY JERIVATIVES 3ASED ON STABILITY AXZISe~+
CY¥3 = =0.709330% <CLB = -0,1802881 <CNB = 0.0842474
CY¥? =  0.0718C2% CL? = -0.1262063 QNP =~ 0.0200917
CIR = C©.1202087 CLR = 0.1791649%9 CNR = ~0.1938240
**vSTABILITY DERIVATIVES EVALUATID AT ALZHA » 30.000 DEGREES
AND AT MACH ¥C.= 0.10, BASED ON BODY AXES (IN PSR RADIAN) *<~
*INCLUDING THZ ETTECT OF LI VORTEX LIFT*
CY¥B = -0.,7562752 <CL3 =~ =0.2503080 CNB = 0.002411S
CY2 = 0.1082389 CL? = -0.1765910 CNP = -0.0446046

CYR = 0.1078683 CLR = 0.1522503 CNR = -0.0777804

*=*STABILITY DERIVATIVES SASED ON STABILITY AXES*~<
CY3 » -0.7562752 CLB = -0,2155673 CNB =~ 0.1272424
C72 = 0.1476718 QL2 = -0.1052763 CNp = -0.0287298
CYR = 0.0392973 CLR = 0.1681252 CNR = =0.1490950
- THE FOLLCWING BENDING MCMENT COEFFICIENT IS BASEZD ONQ*S*(B/2),
WHERE § = 37.64000 AND B/2 = 4.05000
{WITHOUT VORTEX FLCW SFFZCT)

¥/s BM(RIGHT) BM{LEST
0.22132 C.15158 0.15158

A RTLTEZRINCZ 523N OF  B8.1COCO AND A REFEREZNCT ARZA OF 37.54000
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[SRPERS

PSS,

L

Rt
M\

{ovease,.

Nt

Voee

.
WOy W e

OO0 T OO O
.

THE SBENDING MCMENT COSFTICIENT

-

AT THE WING RCOT

v=e TRIZ SURFACT L “v*

3.03284
0.14286
2.24387
0.33356
23.48529
0.64286
9.32242
2.98218

$.090C0
$.30000
5.00000C
0.0¢000
8.3000C
¢.0000C
0.300C¢C
$.30000

3AS20 ¢

.1274%
0.09539
0.66389
0.353927
0.02346
0.01249

PAN ANB WING AREA
, = 0.150588 (L277)

C.1808

TAIL CHARACTEIRISTICS 3ASED CN WING AREa,
7.5400C AND 3/2 = 1.40C00

3.40000
39.3¢000
0.30000

THE SEMDING MCMENT CCESFICIENT BASEZD CON WING HALT SPAN AND WING AREA

AT THE TAIL RCCT =

0.000000 (RIGHT),

2.00000C (LIZ®T

THT FOLLOWING 3ENDING MCMEMT COEFTICIENT IS BASEZD ONQ*S*(B/2),

WHERE 5 =
{TCR VORTIX FLLW)

37.64000

AND 8/2 =~ 4.235000

/s 3M(RITED) BM(LEFT
¢.12132 0.21473 0.21473
0.18833 J.18367 0.18367
0.28167 0..4120 0.24120
3.39806 0.09726 0.0972¢
0.50843 0.06068 0.36068
0.50457 0.03605 0.0360S
0.66380 0.02370 0.02370
2.72083 0.01613 0.01613
0.79799 6.00764 0.00764
0.89337 0.00174 0.00174
2.97053 0.00006 0.00006

THE BENDING MCMENT COTFTICTENT BASZD ON WING HALT SPAN AND WING ARE3

AT THE WING RQOT =

0.226087 (RIGHT), = 0.226087 (LEZFT)

THE FOLLCWING ARE THE TAIL CHARACTERISTICS 3ASED ON WING AREA,
S = 37.64000 AND 3/2 =  1,40000

WHEZRE

*** TAIL SURFACT 1 **~

0.
¢

- o
e

184
286

0.00000
0.00000

0.00000
0.00000
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Joomem 3

-

3. 7 9.500CC 9.2000C
s. S 0.3¢000 0.6C200
c. 9 0.30000 0.000C0
c. 6 0.0%0C0 0.00G00
9. 3 $.00000 8.30000
c. 3 0.000Co 0.%0cC03

exiting inva for lateral

NT SASED ON WING HALT

.0000C0 ({RIGHT), =

CHACREWISZ DISTRISUTION OF TI2 SUCTION COEFFICIINT

X/C €TIP
3.01704 0.21513
0.23548 3.7854%
3.37059 3.83732
$.62941 0.86363
2.88383 3.52427
3.98295 3.52498

CHCROWZSEZ JISTRIBY

X/< ¢TI?
2.22447 3.30135
3.2083% 3.00644
2.23000 3.30764
2.7938% 3.30889
3.97853 3.2¢9¢2

22 SUCTIT

WNT = 0.017%8

mrnay A T
TI0N U L.

712 SUCTICN CCE

{CNE SISE ONLY)

S2AN AND WING ARZA

0.0C0000 (i=2FT

HE X-CCCRPINATZ OF CINTROCID CF 712 SUCTION = ~3.31073
CHORDWISZ DISTRIBUTICN ©F TI2 SUCTION COETTICIENT

K/C [eppd:]
3.01704 0.11324
3.24648 3.42279
3.37059 J.4068S5
3.6294% 3.38867
0.88385 2.35176
€.98296 3.346%0

CHCRDWISZ DISTRIBUTION OF TI? SUCTION COEFTICIENT

X/C cTI?
0.324¢47 3.00135%
2.20611 0.20644
0.33000 0.00764
0.79389  0.00889
9.37333 3.00903
I2 SUCTION COEFFICIEZNT =  0.01014 (ONE SIDE ONLY)

4E X-CCCROINATZI OF CINTROID OF TI2

SUCTICN = =3.3162%

PO0.0.9.:6,0.6,0 000 00.0.0.0.706,:0.5.0.8.5.06:6.:0.0.0.4 666064604

PRESSURE DISTRIBUTION AT AL2HA = 30.000 DEG.

AT ITERATICN NUMBER = 7

POE PP 0000000 86.:89.06.0.0000805064900686680464

«*# THE FOLLCWING ARE RESULTS WITHCUT VORTEX BREAKDOWN ++=

VORTEX LV w C2(LEFT) C? (RIGHT)
1 0.01284 0.12:32 0.65222 1.55447
2 0.10908 0.12132 1.38482 2.73755
3 0.28306 0.12132 1.67828 1.98014
4 0.50000 0.12132 1.158530 1.42167
$ 0.71594 0.12132 1.06928 1.18231
6 0.89092 0.:2132 0.74797 0.91224
7 0.98746 0.12132 0.33535 0.34838
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pet

Jet pes o g ) je

.
WO W ds DN

I EY T
MO Q0

n
~n

23

27
28
29
30
31
32
33
34
3s
36
37
g
39
]

41
42

a
C}

44
4s
45
47

49
S0
51
g2
53
sS4
SS
56
37
38
39
60
61
62
63
64
63
63
67
58
69
70
71
72
73
74
5
76
7
78
79
80
81
82
83
84
8$
86
87

QWO OO
N
Ut b

.
(¢
O
(=3
0
N

Led
-1
Fi

O QO WO

w
O
(=3
W
[

<
-
™
wn
F

1
o
o
o
S

. 38746

.98746

Q‘)()QO&)Q()O()Q()()()(J{)()()Ju

2.71694
3.89092
$.3874%5
0,01284
0.10908
0.28306
0.30000
0.71694
0.39092
0.98746
0.02447
0.20611
0.50000
0.79389
0.97553
0.02447
0.20611
0.50000
0.79389
0.97353

.
(4
0
IO Y
O

ROV T Y, Y
IO
[VRNV IRV AR VIR

4
PSS RNV IRV )

3.1885%
2.29328
%.78913
1.32272
3.79135
2.53230
2.55087
2.347%2

e e
N0 v

PN WD e

T TN S ¢ - B I )Y

0 se
W

o n o n

(G

A b e B2 L2 NN W N WO

2 R ORI W b
w
[A]
oy
"
N

1.03131
0.98587
3.77.09
0.66090
0.55108
0.61093
3.27815
1.37132
1.10493
0.92254
0.92151
0.90027
1.02310
0.01825
0.02160
0.0156%
0.00407
-0.00544
0.01037
0.06734
-0.00726
0.0022)
-0.00142

(R ™)
PR

oy 4o

[

(¥ ]
.

.
W W

[N
P
W

. . .
(R RTI R VIR N ]

PUREYIRR YOI S VR R L)

2 W G Gt QW
P N N H .
(8]
W W,

[}

.

[43

~)
[
W o
NN

~
@ 0 th 1
~ S\ W o

3.82021
0.35336
0.44886
2.47214
4.864885
1.92131
1.25990
0.97859
0.84900
0.791%4
0.86100
0.01825
0.02160
0.01565
0.00407
=0.00544
0.01037
0.06734
-0.00726
0.00221
-3.00142
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proond I vt

Ry ‘i

sl

f.—a.-—.f rommmstomsaran

ico
0%
ic2
63
304
i6s
06
107
108
o

110

253

132

o
bob
w

[ S i T
pd fed fet g
) s

/s
0.22132
0..8535
0.28167
0.39506
0.5084S
0.60457
.56880
.72083
.79799

(SN« ]

")

«*= TAIL SURFACE

3.04384
0.14286
0.24387
0.33356
0.46429
0.54286
0.32143
£.95215

TOTAL LIFT CCEFFICIENT =

TOTAL INDUCZID DRAG COESTICIENT =

TOTAL 2ITCHING MCMENT COEFTICIENT =

]
i

THZ WING INDUCED DRAG COEFFICIENT =

THRE WING 2ITCHING MCMENT COEFFICIENT =

*** TAIL SURFACE

THE TALL LIFT COEFTICIENT =

THE TAIL INDUCZD DRAG COEFFICIENT =

HZ FOLLCHING ARE

0.32447 0.24387
C.2061% 0.242387
0.50C00 0.24387
08.79389 0.24387
¢.97853 C.24387
0.02347 0.33356
0.2063% 0.33355
0.50000 0.3335¢6
§.79389 0.33358
€.97533 0.33356
0.02457 0.46429
0.206311 0.46429
0.3000C 0.46429
0.79389 0.46429
0.97€53 0.46429
£.02457 0.64286
9.2061%L 0.64286
€.50000 0.64286
0.79389 0.63286
0.97553 C.65246
6.02447 0.82143
¢.2063% 0.82143
J.50000 0.82143
0.79389 0.82143
0.97553 0.82143
0.02447 0.95215
$.2051% 0.95215
0.50000 0.95218
0.79389 0.95218
3.97853 0.95218
CL{RIGHET) CL{LETD)
1.36314 2.01334
1.85942 1.33028
2.24090 1.84842
2.44288 1.90076
2.41843 2.02175S
2.41160 2..4689
2.17146 2.02858
1.76633 1.71173
1.37393 1.28273
0.33763 0.77043
1.15826 1.02720

THE TAIL

£ WING LIFT COEFFICIENT =

1 exw
0.01073 0.01073
0.01409 0.01409
0.01608 0.01605
0.00616 0.00616
0.00197 0.00197
~0.00024 ~0.00024
0.00063 0.00669
0.00391 0.00391
1.44403
0.83828
=0.07027
1.44357
0.83828

1 “awn

CHARACTIRISTICS

¥

0.35780

0.41391

G.25164
=-0.12813
~0.48892
-0.74989
-0.33318
-3.76846
=0.64686
-2.43944
-0.62438

0.00000
0.0c000
0.90000
0.00000
0.00000
0.00000
0.00000
3.00000

=0.07027

0.00000 (BASED CN

THE TAIL PITCHING MCMENT COEFFICIEINT BASED ON REFSRENCE

0.13148
0.04443
-0.01580
~C.00082
~0.30033
0.03887
0.0:1757
3.00C9s
-0.00744
-0.20188
0.01624
0.00853
-0.00C98
-0.00366
-0.30237
0.90007
0.00185
-0.00071
=-0.001z2
-0.060145
0.00894
-9.00019
=-0.00012
-0.00003
0.0030S
0.030C8
0.00241
0.00132
0.00152
0.c0182

cT
g.01328

.
© O O

Q.20000
0.00C00
0.00000
$.00000
0.00000
0.00000
0.20000
0.000C0

0.0C046 (BASED CN WING AREA)

WING AREX)

WING AREA

0.13145
0.0444
-9.01680
-0.20082
-0.80023
£.24837
9.01757
©0.20095
-0.00744
-0.30138
0.02624
0.00853
-2.00058
~3.90365
-3.00237
2.30007
©.9013S
-0.£0071
-0.00153
-0.00145
0.00394
-5.00010
-3.00012
-0.00003
0.60005
0.93008
0.00241 _
0.6C132
9.90152
3.90181

Coi
.68825
.92412
.126%2
.2590CS
.2873:
.32376
.22207
031773
.78086
.5073%0
.54441

O OO Bt g e e OO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

DOOOOCOCO

A-102




i

[
A

AND MEAN WING CHCRD, AND RETIRRZD

Z-aXI5 -~ £.2006CC

3
{NOTZ. THZ INDUCZID ORAG CTMRUTATICON IS FOR SYMMETRICAL LOADING CHLY)
A
¢ T TUSEIAGZ AZRCOYNARMIC CHARACTIRISTICS ART GIVIN SCilhe=~
2RESSURET 2ISTRIBUTICN AT THITA-LCCATICNS IN CIGRSTS SETINED SZLCH
é THETH 3=iQL.3

2 THETA 3

_ a2 THETA 2 i2TA S THETA 5 THETA T THETA 3 THETA
; -0.35353 865  -0.27709  -0.57737 ~3.39581 3.96157 0.57526 £.54836
g -0.53680 294 -0.49107  -D.72864 -0.40903 9..2255 $.52496 0.25227
-.49923 103 -3.5464% -3.8230¢  -0.87122  -9.51528 18 0.28750 3.33547
-0.44484 .09049  -=0.307%4  -9.38377  -1.00230  -1,07920  -3.30815  -0.380S%1  -3.38577
5 ~0,37553  -9.39340  -0.5830%  -1.06308  -3.33i13  -2.30212  -0.01704  -0.03485  =0.0505:
‘ -2.29403  -0.739S8  -0.90864  ~1.37558  -5.56502  ~4.27918 2.24050 0.34139 9.33085
-0.20348  =3.35465  -0.51301  -3.33609  -3.3115%  -2.32475  -0.0298% 2.84849 0.045053
-5.10734  -0.5825¢  -0.98329  -1.37332  -3.12557  -4.01486 9.01960 0.30322 0.35867
-0.00932  -0.30827  -0.36418  -0.36953  -1.90274  -1.25045 9.23897 0.24545 0.22363
0.08681  -0.40233  -0.59639  -6.79933  -3.92689  -3.21156 0.63309 0.25858 0.31830
$.17737  -0.:0212  -0.13135  -0.24734  -3.17194  -1.581SS 5.41155 0.32033 6.28676
0.25886  -2.1357¢  -0.23029  -0.25428  -2.24532  -1.72646 0.24265 0.3381% 9.37581
9.32817 0.21759 0.15809 0.29434 0.21972 0.13538 3.14600 0.24288 9.28385
0.38263 0.25043 0..8862 3.22392 9.23146 8.22503 0.23425 0.24582 0.24150
9.42014  -0.13049  -03.23cC1 0.0850 0.1763% 0.255€0 0.37219 ¢.45528 9.47233
) 9.43926  -1.2975%  -0.30829 9.69095 0.31083  -0.31591  -3.38846  -7.37375  -15.34034
2RESSURE DISTRISUTION AT THETA-LCCATIONS IN DEGRIES DEFINED BILOW
THETA 9-348.5  THETAI0=326.3 3e2583.3
14~236.3 15=213.3
X/ THETA 9@ THETALC THETALL THETAL2 THITALS THETALS THETAL THEITALS
-0.55593 0.27264 0.36260  ~0.36442  -0.72472  -0.75883  -0.3904L 0.22064 0.76291
-3.33680  -2.12340  -0.26712  -0.34396  -0.74515  -0.68414  -2.31587 0.22564 2.59150
-2.49929  -2.14292  -0.29622  -0.60779  -3.85960  -3.86108  -0.36178  -0.0840S 3.33629
-0.3448¢  -0.02857  -0.16057  -C.44046  -0.94387  -1.2167r  -3.72589  -0.57865  -0.36507
-3.37853  -0.40232  -0.60015  -1.06462  -3.56410  =-2.24399 2.04843  -3.02598  ~0.3508%
«0.29403  -9.71126  -0.82357  =-1.29318  -5.30256  -4.56273 0.27779 0.34284 9.32474
-0.20348  -0.34122  -0.51306  -0.35732  =3.94700  -3.067ii  -3.01847 0.08212 0.35805
-0,10734  -0.57068  -0.76938  -1.3615%  ~$.05472  -4.97887  -0.3419% 0.36373 3.40439
-2.00932  -0.25666  -0.28480  -0,38266  -2.33685  -1.84409 0.236%4 0.21494 2.20486
0.086381  -0.29382  ~J.41878  -0.82782  -4.84349  -4.28599  -0.02986 0.30921 0.35440
; 0.27737  -9.06555  -0.09741  -~0.27992  -4.3148C  -2.36797 9.40618 0.25801 0.25339
2.25886  -3.13468  =0.18677  -0.36i81  -3.03644  -2.47919 9.20480 0.37944 3.40040
0.32817 0.08070 2.07742 9.10905 0.16402 3.19067 0.15121 3.19022 9.25115
3.38263 $.10170 0.09322 ¢.10962 0.13820 0.16697 0.18436 0.20104 0.22218
0,42004  -0.21024  -0.19487  ~0,13011  ~0.03206 0.07426 3.13044 0.30058 0.41957
3.43926  -1,18307  -0,16831 $.24084 0.69115  ~1.25615  -5.63122  -8.14244 -10.26743
XXR,XSTRAX=  5.530000000000090 £.690000000000000
X0,X00= 0.37416¢6666656667 0.7431163102616407
X0 = 0.4741666666666667

TCTAL PRESSURE LOADING AT SACH X~STATION, BASED ONLCCAL RADIUS

X/% RADIUS LOADING
0.00241 0.01186 0.974535
$.J2183 0.30334 1.41006
2.05904 0.24163 0.96539
0.11349 0.39525 =3.49805
, 0.18280 0.40000 1,27868
0.26430 0.40000 2.55813
0.35486 0.40000 1.22051
0.45099 0.40000 2.32980
- 0.54901 0.40000 1.11538
! 0.54514 0.40000 1.80933
- 0.73570 0.40000 1.08086
0.91720 0.40000 1.08927
0.88651 0.40000 0.18517
N 0.94096 0.40200 0.15567
0.97847 0.40000 0,93684
o 0.99759 0.40000 0.46842

SECTIONAL SIDE FORCE LOADING

§ ey

X/% RADIUS LOADING
0.9C241 0.01156 -0.14811
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sevizdd 0..0334 =-3.22142
0.05904 0.24159 =-0.178%6
0.23349 0.39528 =0.06304
0.18280C 0.50000 -0.00274
0.25430 0.40000 ~-0.17959
0.35486 0.40000 -0.41398
0.45099 0.40003 -0.87420
¢.5490% 2.302¢2 -4 ,46102
0.34514 0.4Cc0C -0.70385
0.7357C 0.400¢C ~0.84367
0.81728 3.4C000 ~0.62446
0.3863% 0.40000 -0.06291
€.94G96 €.400C0 -0.14770
0.57847 £.50000 -0.536762
0.99753 0.40000 -0.18381

THT TUSTLAGZ 2CTINTIAL LIFT COEZTTICIENT ¢.13088
THE FUSZLAGE 2CTINTIAL MOMENT CCEFTICIENT =  0.02161

ZLAGZ INDUCID DRAG COIFFICILENT =  0.06529
3ASZ ORAG IS NCT INCLUDED)

TCLLCWING VALUEZS A

£ RE CBTA
HZ AFT VISCOSITY-SOMINATE

T
2 REGICN. SZZ CTATCIM

THE TUSTLAGZ LITT COEZFTICIINT = (.06824
THE TUSTLAGET MOMENT CJEFTICIZINT =~  0.0377%
THE TUSZLAGEZ INDUCZID DRAG COEZFTICIENT =  0.03630

CLVE = 0.3CC32 COVF = 0.30020 CWVT =  0.00004
CNB TRCM L.5.= 0.034Z5 FUSZLAGE CN3 = ~0.0S8678
C%3 FRCM L.5. = =~0,733 FUSTIAGE C¥3 = -0,18514

TeTRIRTITYTRRCYOC NPT RN NY cevewNrrrTeTw

SUMMARY OF RZISULTS AT ALRPHA = 30.000 OES, M = 0.100

P R e R R e R R R AL R R R R a ]

CL({Z3) = 1.44402 CILF = 0.07735 ¢L =~ 1,52138

CoI{L5)= 0.83328 COF = 90.03650 CTvis = 0Q.01056 CO = 0.88534

LSy + =0.07027 QMF « 0.03771 C4 = -0,0328%

PR R T I R R R R R P T TR TR T2 e

ZHS TOLLCWING ROLLING AND YAWING MCMENTS ARE 3ASED ON
A REFSRENCT SPAN CF  3.1000C AND A REFIRENCI ARZA OF

2BAR - 0.01000 B3ETA = 0.08000

L e R P A R L R A R R R T Y P )

* SUMMARY CF STABILITY DERIVATIVES -

P R e T A R A R L R AR R R 2 A L R )

37.84C00

***STABILITY DERIVATIVES ZIVALUATEID AT ALPHMA » 30.000 DEGREES
AND AT MACH NO,.= 0,10, 3ASZD CN 3CDY AXES (IN 2SR RADIAN) *=~

Y3 = =).9189457 CLB =~ -0.4101331 CNB = -0.0225332

***STABILITY DERIVATIVES 3ASED ON STABILITY AXES+~~

C?3 = -0,9189457 CLB ~ -0.3654522 CNB = 0.1855522

THE FOLLCWING 3ENDING MCMENT COEFTICIENT IS BASED ONQ-S*(8/2),

WHERE § = 37.64000 AND 3/2 =  4.05000

BM(RIGHT) BM(LEFT

2 0.27190 0.21661
H 0.19835 0.16110
7 0.11476 0.03846
2.5521 0.04623

¥43 0.02078 0.01891
0.0082% 0.00761%
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0.6638¢C 0.00440 0.00405
0.72083 0.002¢3 0.00232
0.79799 0.0C097 0.00087 =
0.39337 0.00022 0.00020
0.97053 0.0C000 0.00000
THE BENDING MCMENT COEFTICIINT BASZD ON WING HALT SPAN AND WING ARSA

AT THE WING RCOT = 0.3C0842 (RIGHT), = 0.238385 (LEF7)

HZ FOLLCWING ARE THE TAIL CHARACTERISTICS BASED ON WING AREA,

WHERE $ = 37.64000 AND 3/2 = 1.40000

**r TAIL SURFACE 1 ~ v

0.04124 0.00005 0.00005
0.24286 0.00002 0.00002
0.24387 0.00002 0.0000%
0.33356 ¢.00000 0.00000
0.46429 €.00000 0.00000
0.64286 0.00C00 0.00000
0.8213 0.00000 0.00000
$.95218 ¢.00000 0.000C0

THE BENDING MCMENT COEFFICIENT BASEC ON WING HALT SPAN AND WING AREA

AT THE TAIL RCOT = 0.0C0064 (RIGHT), = 0.000064 (LZFT)

CHORLWISE DISTRIBUTION OF TIR SUCTION CCEFFICIENT
<712
3.01704 0.22146
3.1464S 0.77411
$.37059 0.6%371
0.5294) 0.56916
0.85358 $.62891
9.98296  0.52541

CHORCWISE DISTRIBUTICN OF TI2 SUCTION COESFFICIENT

eI
2.02447  0.30255
2.20611  0.21082
2.50000 0.01269
€.79389  0.01474
$.975583 0.31398

ar

? SUCTION COEFFICIENT = 0.01782 (ONE SIDE ONLY)

£ X~-CCORDINATE OF CENTRCID COF TIR SUCTION = =3.31416

CHORCWISE DISTRIBUTICN OF TIP? SUCTION COEFFICIENT

CTI?
3.,017%4 0.11469
0.14645  0.42801
0.37059  0.41413
0.62941  0.39248
3.25388  0.38477
0.98296  0.34942

CHORDWISE DISTRIZUTION OF TIP SUCTION COEFFICIENT

QD

.ol

0.02447  0.00255
2.20611  0.010S2
0.50000 0.01269
0.79389  2.01474
0.97583  0.01598

{2 SUCTICN COESFICIENT = 0.01034 (CNE SIDE ONLY)
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HE X=-CCORDINATE £F CZINTRCID OF TI2 SUCTICON = =3.32218
K9 89009605090 6.5068,066.96:6.80.046,5:0609¢¢ ¢4 ¢4
PRT5SURE DISTRIBUTICN AT ALPHA = 30.000 B3EG.
AT ITEZRATICN NUMBER = 8
RO R006:0.600.006660868085 0800066496600 06844
eev THZ TOLLCWING ARZ RESULTS WITH VORTIX SREZAKDCWN <~~

VCRTEX xv

<
a

b4 2(LEZFT) 2 {RIGHT)

1 0.01254 0.12132 0.71252 1.87289
2 0..0908 0.32132 1.39413 2.767386
3 0.28306 C.12132 1.6707S 1.94486
4 ¢.20000 0.:12132 1.14328 1.3467¢
S 0.735894 0.:2132 1.063638 1.09306
§ $.89092 3.32132 0.73371 $.82874
7 0.98746 0.12132 0.31930 $.26952
8 0.01254 0.18853 3.523¢€8 3.33374
9 0.10908 0.18555 2.34983 3.40952
10 0.28306 0.18555 1.76791 2.48234
12 8.50000 7.18853 1.28412 1.79952
12 0.716%4 0.:888S :1.20216 1.40881
i3 3.89092 J.2.8555 0.76898 0.97347
14 2.88746 $.18855 0.41849 0.46836
15 3.01284 3.28167 3.78465 3.45270
ig 0.10908 ©.28167 2.95324 3.52884
17 3.28306 3.28187 2.36516 2.840C14
i8 3.50000 G.28167 1.6211% 2.13081
i 3.71694 0.28167 1.30908 1.69884
20 $.89092 2.28167 C.31891 1.08154
21 3.98746 0.28167 0.47500 2.59931
22 $.01254 £.39506 3.30181 2.907S3
23 0.20903 0.39506 2.63443 2.388820
24 3.28306 0.39506 2.74918 2.79580
s 3.3C000 $.39506 2.11097 2.46545
25 3.71694 J.39506 1.56362 1.97917
27 $.89092 $.39506 1.13401 1.48879
28 2.98746 3.39506 3.79890 1.28283
29 3.01254 2.30849 2.96336 2.62083
30 0.10908 $.3084S 2.30431 2.42233
31 0.28306 0.50845 2.78099 2.33887
3z 3.30000 0.30848 2.24127 2.37406
33 0.71694 0.3508458 1.722¢98 2.04680
34 0.89092 0.30845 1.4%284 1.60484
38 J.98746 2.50845 1.26167 1.40765
36 0.01284 3.60487 3.26308 2.7948¢
37 0.10908 3.60457 2.36613 2.66208
38 1.28306 3.680457 2.38636 2.43888
39 0.50000 9.60457 2.31040 2.19676
40 0.71694 0.60457 1.78288 ..85886
41 2.89092 0.40457 1.62398 ..48883
42 0.98746 0.50457 1.55930 1.487986
3 3.01254 0.66880 3.49407 3.07934
44 2.20908 0.66880 2.34127 2.85021
45 3.28306 0.66880 2.67750 2.24418
46 0.50000 0.56880 2.02729 1.7872%
17 3.71694 0.66880 1.62811 1.52322
48 2.389092 2.66880 1.44737 1.26640
19 2.98746 0.466380 L.47381 1.30092
50 2.01254 3.72083 3.21204 2.32:1
Si 3.10908 J.72083 2.36203 2.88165
52 7.28306 3.72083 2.35266 2.37839
53 3.50000 2.72083 1.67938 1.64307
S4 0.71694 0.72083 1.48821 1.22877
35 0.89092 0.72083 1.24709 1.06032
56 0.98746 0.72083 1.311047 1.06960
357 0.01254 9.79799 1.94052 2.43033
S8 0.10908 3.79799 1.43249 2.1857%0
S9 0.28306 0.79799 1.52850 1.62469
60 2.50000 0.79799 1.36031 1.31751
61 0.71694 0.79799 1.213s8 0.95745
32 9.53092 G.75799 1.02754 U.¥1093
63 0.98746 0.79799 1.08492 0.82142
64 0.01254 0.89337 1.74878 2.99728
65 0.10908 9.89337 0.95913 1.73739
66 0.28306 0.39337 0.94782 1.17783
67 0.50000 0.39337 0.74115 3.74333
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68
69
70
71
72
73
74
735
76
77
78
79
80
81
82
83
84
8s
85
87
88
89
30
91
92
93
44
EH]
96
97
98
99
166
L0%
102
C3
%04
205
106
07
108
109
110
i1
1:2
i3
114
225
7

/s
0.12132
0..8853
0.28167
0.39506
0.50845
0.60457
$.56880
0.72083
0.79799
0.89337
0.970583

THE FOLLOWING ARE

v~ TAIL SURFACE

0.04184
0.14286
0.24387
0.33356
0.46429
0.64286
0.82143
0.95215

3.71694
0.89092
0.58746
0.01254
3.10908

0.20611
3.5C000
0.79389
2.97883
0.02447
C.20612
0.50000
0.79389
.97833
. 32447
.20611
.30000
0.79389
0.97553
3.32457
3.20611
0.30000
3.79389
3.97553
£.02447
0.20611
0.350000

L OO W

CL{RIGHT)
L.31998
.73387
.96871
.02682
.92408
.8854S
71794
.38490
.24482
.86583
1.11985

00 a1t p s

LS e L

9.99237
$.89337
0.89337
0.97083
0.97053
0.870S3
2.970S3
0.37053
0.97053
0.97083
0.04184

F
NN
o ®™
A

F
[
Lo
(-}

O e
[
@
~3

387
.24387
0.24387
0.24387
0.33356
0.33356
0.33356
£.33356
¢.33356
3.46429
0.46429
0.46429
0.46429
3. 46«29

SIS I N I L Sl I el ol

OO OoOWwOO 0o

0.95218
€.395215
2.9s5213
2.95218
J.958218

CL{LETT

.91002
.32888
.60812
.81445
.38212
.9770%
.86874
.61183

.20582
. 72994
.83819

Oor‘h‘h‘-*r‘r‘n-l-

THE TAIL CHARACTIRISTIC

1 e

0.00086
0.00447
0.900162
0.00116
~U.0VV40
Q.00008
0.00287
9.00708

0.00086
0.00447
0.00162
0.9011%
~0.9u030
0.00008
0.00287
0.20708

o
0.36541
0.42203
0.25423

-0.10131
~0.41736
=-0.6391S
-0.71342
-0.89199
-0.539082
-0.40751
-0.35544

0.00000
0.00000
0.00000
0.00000
0.00CQ0
0.00000
0.00000
0.00000

e+ THE FOLLCWING ARE RESULTS WITH VORTEX 3REAKDCWN ***

J.6125%
£.51293
0.36331
3.06590S
1.15444
0.88448
3.70842
0.70108
$.69154
€.79830
-0.02239
0.00063
0.30794
€.00374
-0.00435
~0.01660
0.03294
-9.00636
3.00191
=3.00092
0.02074
0.31748
-0.01448
~0.000%4
-0.00C04
0.00564
0.00918
G¢.c0028
-0.030598
~0.3c108
-2.00136
$.00323
~3.20116
-2.00288
-2.00:40
3.00493
9.00019
~3.00060
=3.00073
~0.00057
0.32799
0.00087
9.00048
0.00062
0.20075
0.05397
€.00833
0.00248
0.00222
0.30248

CcT
0.01328
0.01579
0.02004
0.0247S
0.03032
0.03706
0.0453S
0.06456
0.065393
0.06829
0.063939

0.00C00
0.00000
0.00000
0.000c0
0.00000
0.00000
0.00000
0.00000

0

A
v

o

A

.82036
75090
.31244

-2.92239

~
v

3.

-0

-3,
-0.

.00063
0794

.01448
00014
00004

$.00564
0.80918

3.
-3,
-3
~3J.

3

~
-~

-
-

~
-

00029
00598
20108
20136
.00323
L2016
00253
.20Ll40

3.30493

J.

-

-

00019
2C060

2.00073
=3,

30057

2.32799

3.
3.

3
3.

3

-~
4

N
4.
-
b
~
4.

00087
00048
.30062
20075
.38397
30833
20248
30222
30248

foteds
.67541
.38680
.33678
LLa41l
1.10516
.12284
.04501
L92771
.72137
.47509
.37876

e O D

"

s

WO O o b

.00000
.00000
.00000
.000cC0
.00000
.20000
.00000
0.00000

OO O0Oo OO o
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THE WING LIFT COEFFICIINT = 1.30825

THE WING INCUCZID DRAG CCETTICIENT = 0.78842

THE WING 2ITCHING MCMENT COEFTICIENT = ~0.04230

v~ TAIL SURFACT I -~~

-

THE TAIL LIFT COEFFICIENT =  0.00C12 (BASED ON WING AREA)

THE TAIL INCUCZID DRAG CCEFTICIENT = 0.000C0 ¢

AND MEAN WING CHCORD, AND REFIRRED 70 TH

(NCTE. THE INDUCED ORAG CCMPUTATICN IS TOR SYMMETRICAL LCADING CNLY)

Y-AXIS = 0

BASED ON #ING AREA)

HE TAIL 2ITCHING MCMENT COEFTICIZNT BASED CON REFEZRENCE WIN

~~TJSEZLAGE AERCDYNAMIC CHARACTERISTICS ARZ GIVEN BELOWr+»

PRISSURE DISTRIBUTICN AT THEITA-LOCATICNS IN DEGREES DEFINED

A i= 11.3 THETA 3 .
THETA 6-123.8 THETA 8=158.8
X/% THEETA L ¥ THETA 3
-2.53593 2.1287% -3.48500 ~-0.353262
-2.53680 -3.22809 -3.49%70 -2.74241
-3.49929 -0.2829¢6 -0.33231 -3.33450

~-$. 54484 -0.08649 -3.30656 -3.38721
~3.37353 ~0.38€29 ~-0.37919 -1.26987
-3.29403 ~0.70478 -3.85924 -1
~3.20348 -3.30934 -0.48586 ~-C.70306
=0.20734 -0.58253 ~3.81417 -%.
-0.00932 -0.24252 ~0.26583 -0.26372

J.08682 -0.33743 =C.47764 -2.588363
$.27737 =9.07509 -3.10547 -5.22763
3.25886 -0.1.3878 -3.38467 -0.25072
5.32817 2..1083 2..5824 ..7871
0.38263 J.:.3021 2.16286 C.19434
3.42014 -J..6588 -J2,06061 3.3653¢
$.43926 -1.44588 -2.49823 2.67863

THETA 4
-0.81i80
-0.74512
.88609
.01738
.54795
.12766
.26938
.19889
.84481
.98762
.18070
.43521
L2101
.20798
.17584
.83790

t
<

] 1 1 L 1
(YT I W R

QO O LN L

G AREA

.00000

PRESSURE DISTRIBUTION AT THETA-LOCATICONS 1IN DEGREES DEFINED BELCW

THETA 9=348.8  THETAIO=326.3  THETALI~303.8  THETA12~281.3

TAl4=236.3  THETALIS=213.8

/L THETA 9 THETALO THETAlL
-0.33593 0.26%38 O 05418 ~3.37981
-0.53680 -0.13081 9.27594 ~0.55674
~3.49929 -3.14506 -3.30235 ~J.461880
-0.44484 -3.32469 -C.15898 -3.44237

-0.37553 -0.39467 -3.59610 -2.3749%4
-3.23403 -0.68378 ~0,79849 -1.28488
-2.20348 -0.29513 -0.46137 -2.30641
=3.10734 -G.53313 -0.,78337 ~-1.36064
=-9.00932 -¢.23113 -3.26389 =-2.36008
0.08681 -0.28832 -0.43468 -0.85212

0.17737 -0.0548% -0.08629 -0.26602

0.25886 -3.13059 -0.15067 -0.38190

0.32817 0.07479 0.07011 0.09960

0.38263 0.08642 9.07630 0.08937

0.42014 -0.24059 -0.22520 -0.15579

0.43926 -1.32985 -0.25228 0.82822
XXR, {STRAK= . 590000000000000 9. 09LVOUVOULY
X0, X00- O. 4741666666065067 0.7431163103616407
XS = 0.47416666666666067

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED

THETALG6-191.3  THETA

THETALZ
-0.74370
-0.75%49
-3.87274
~0.95549
=3.77984
-6.53704
~3.99922
~5.25748
-2,56116
=3.02327
~4.09054
-3.20546

0.14522

0.11773
-0.085036

0.70043
PR

CNLCCAL RA|

THETA 6
5.37789
¢..i282
-0.52878 -C.15234
-..09548 ~C.30814
~2.35546 3.31185
-4.43802 G.19429
-2.538018 0.24552
~4.25664 3.22071
-1.33848 0.27917
~-3.48233 -3.21733
~1.74704 J.21%161
~-2.02539 0..8073
23.14728 C.13489
0.20867 ¢.2.383
0.27965 0.28311
-0.33742 =-4..5044
THETA13~283.3
THETAL3 THETAL4
-0.77628 ~0,40141
~0.69607 -0.322086
~0.87136 -0.348330
~1.2292¢ -0.72379
-2.31366 .36988
~4.74833 ¢.32142
=3.99057 0.35035
-5.12033 0.52052
~1.82229 ¢.26777
=-4.28666 0.01137
=2.41734 2.40070
-2.62976 0.19586
0.17707 0.12733
0.14956 0.16629
0.06240 0.16868
~1.31529 -4.33860
DIUs

w.&»NNN(.»wmwwwowmo\m(')

~l000()0‘)0(}()()0()000!{

THETALS
0.21759
0.22534
=3.08002
-3.57256
~0.20036
3.39017
2.14619
0.42835
0.22047
0.33172
9.22863
0.36547
0.15037
0.17567
0.28267
-8.51670

OQ()O()OUQQ(}O()OOC)OIZ
B

[=]

QWO

OO O WO OO WO OO
J

LI -4
~ M

THETA
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X/L RADIUS LOADING
$.00241 0.01156 0.98141
0.92183 0.20334 1.42364
0.059C4 06.24169 0.98195
9.12349 0.39528 -0.49108
3.18230 2.50000 %.33188
3.264390 0.40000 2.39586
0.35486 $.40000 1.18708
3.45099 0.3C000 2.24527
3.54901 8.4C000 1.04463
0.54514 $.40000 1.38914
$9.73570 0.400C0 0.98129
$.81720 0.40000C 0.992485
9.38652 0.40000 0.14941
3.94C96 ¢.40000 0.1418¢
0.597847 0.40000 £.97083
$.99759 ¢.400C0 €.48542

SECTICNAL siP

X/ RRADIVS LCADING

3.0024% 0.01186 -0.14520

2.321s53 0.10334 -0.21712

3.35304 0.241489 -0.17514¢

3..3349 0.39528 -0.06100

2..82%0 0.4c0C0 -G.02297

5.2643C ©.4000C -3.24412

3.38486 5.4000C ~0.50763

0.45099 0.40000 ~0.75113

3.34901 3.40000 ~0.51106

£.55514 $.30000 -0.71049

3.73870 0.40000 -9.63237

J.31720 0.400C0 -0.33829

0.38631 3.400¢0 -(0.08978

0.94096 0.40C00 -0.13967

$.97847 £.30000 ~0.39673

0.597%3 $.40000 -C.19836

THS TUSETLAGE POTENTIZAL LIFT COEFFTICIENT « 0.12639
THE TUSELAGE POTENTIAL MCMENT COEFFICIENT =  (.02319
THE TUSELAGE INDUCED DRAG COEFFICIENT = 0.06276

£ TORCE LOADING

DRAG IS5 NCT INCLUDED)

iE TOLLCWING VALUEIS ARE OBTAINED BY IGNCRING
42 AFT VISCOSITY-UCMINATED REGION. SEE DATCCM

THE FUSELAGE LITT COEFFICIENT =~  0.06814
THE FTUSZLAGE MCMENT COEFFICIINT ~«  0.03811

THE FUSELAGEZ INDUCED DRAG COEFFICIENT =  0.03642
FUSELAGE VORTEX LIFT =
CLVF = 3.30039 COVF = 0.00020 CMVF = 3,00004

CNB FRCM L.S.= =0.01135 TUSELAGEZ CNB = =-0,06710
TY3 FRCM L.S., = -0,23481 TUSZLAGE CYB = -0.2179%

LR R R L e R R A N ARl g

SUMMARY OF RESULTS AT AL2HA = 30.000 DEG., M ~ 0.100

P T T I R N T P T F P I T T TN ORNC AU AR TR

CLLS) = 1.30536 CQLF = 0.07722 CL - 1.382S8
COT(LS)= 0.75842 CDF = 0.03642 CDVIS = 0.01056

CM(L3) = =-0.04231 CMF « 0.03811 CM = -0.00420

P TP T N I R AN W AN AR NAN R NN A AN R CORTNONT

THE TOLLOWING ROLLING AND YAWING MOMENTS ARE BASED ON
1 RITIRENCE SPAN OF  8.20000 AND A REFERENCE AREA OF

P3AR = ¢.0L300 BETA -~ 0.08000

LR R A A R R A A A R A N

* SUMMARY OF STABILITY DERIVATIVES *

TN T I T P I PP TN P P T TR T T T AN T F AT RA TR AN TR IO RN

CC = 0.80S40

37.64000

A-109




~vegTA3ILITY DERIVATIVES ZVALUATED AT ALZHA = 30.000 DEGRZES
AND AT MACH NO.= 0.10, 3ASZD CN 3CDY AXIS (IN 2ER RADIAN) ***

CY3 = =0.4527724 CL3 =~ =-0.1661582 CNB = =0.0790S:15

»*«STARILITY DERIVATIVES 3ASED ON STABILITY AXZS*~*+

CY¥3 = -0.34527724 CL3 = =0.1834230 CN3 = 0.0146184

THE TOLLOWING BENDING MCMENT COEFTICIENT IS BASED ONQ*S~*(3/2),
WHERS S = 37.54000 AND 3/2 =  4,05000
Y/s SM (RIGHT) BMA{LEFT)
0.12:32 0.22724 0.20473
0.18855 0.16416 0.151i50
0.28167 0.09411 0.0900%
0.35506 0.043334 G.04283
0.5084S ¢.01783 0.9174S
0.60457 0.00729 0.0070%
0.66880 0.30401 0.0037%
0.72083 0.30235 .00211
0.79799 0.00091 0.00076
0.89337 §.30021 £.00017
$.57CS3 $.300C% ©.03000
THZ 3ENBING MCMENT CCE BASED CN WING HALF SPAN AND WING ARZA
AT THE WING RCCT = 0.252362 ({RIGHT), = 0.228724

THE TCLLCWING ARE THE TAIL CHARACTEIRISTICS BASED ON WING AREA,
WHIRT § » 37.64C00 AND B3/2 = 1.40000

«x* TAIL SURFACZ 1 <=~

0.04184 0.00002 0.00002
3.14286 3.20CC1 0.00001
2.24387 0.00001 ©.00001
0.33356 3.30001 0.00001
0.46429 $.00001 0.90000%
.54286 3.00000 0.00000
0.82143 3.30000 0.00000
0.98215 0.3¢co00 0.30000

(LEFT)

&

THE BENDING MOMENT CCEFTICIENT BASED ON WING HALF SPAN AND WING AREA
AT THE TAIL RCOT = 0.000022 (RIGAT), = 0.000022 (LEFT)

A-110
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APPENDIX B

PLOTTING PROGRAM USING DI3000 - XPM

SAMPLE PLOTTING INPUT AND OUTPUT FOR F-16XL CONFIGURATION

SAMPLE PLOTTING INPUT AND OUTPUT FOR F5 CONFIGURATION
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1 c 3 -D GRAPHICS PROGRAM FOR NAPDA, VORSTAB CODES

2 c

3 c*****!****1*!**t**X******************f***********

4 c <

5 c WRITTEN 3Y : R. K. TRIDPATHX c

[ c VIGYAN RESZARCH ASSOCIATES INC. c

7 [of 30 RESZARCE DR. c

8 [of ZAMPTON, VA 23666 c

S c (804) 885~-0794 c

i0 c c

13 XX AR CA XA AL AA XA AL LXK AR T XXX XK RR N

12 S R

13

14 cx*x* Th:s program uUses the same input as the VORSTAB/NAPDA code and
15 cx*xx* rntrodues two lines Zor plot options explained below.

16

17

ig parameter (ip=2)

19 c IMPLICIT REAL*8 (A-H,0-2)

20 common /stp/ istop

21 common /itxzak/ itrake(ip),naero,ispan, iters,nconts,mite, ipunch
22 common /fusrad/ ifr,ifn,x££(21),z££(21),aaf£(20),5bE(20),cc(20),
23 1dd£(20)

24 COMMON /FUS/ XF (20),XCF(20),RE(20),SNP (S, 20), XLEF, XTEF, WARD (20),
25 1CSE (S, 20), XAS (6),70,510, WK, RDX, X1, NCUM, NF, NT, NK= (5) , &, NTL, L4F
26 common /plot/iplet, IPLE, IPWAK, IPTIP, ipwings, ipfslg, iforbody

27 COMMON /LEDSUF/ 3SQDA4P,NSUF,LZV, 0B, ITER, XEND (I2)

28 common /latle/lite, lca,nqgl,ng2, latt, irea,zgl

29 COMMON /DS./ CTP(6,2),CEORDT(6,4),SCH(250),CREF, BREEF2, LAT

30 COMMCN/SRCT/ISYM, 5SCT, ISF (21, 21) ,RSF(21,21)

31 COMMCN /TORBOD/ IFOR3

32 chazacter*S am, alpha,angl

33 characzex~80 title

34 characzer*2 label (11)

35 characzer~4 aaa{20)

36 data lakel(l),label(2),label(3),label(4) /'0',’17,727,73"/

37 data label(S),label(6),label(7),label(8) /'4',’5",'6",'7"/

38 daza label(9),label(10),label (1) /’8/,79’,720'/

39

40 cx**x  The Zollowing data line should be matched with the corresponding
41 cx*x  output data file.

42 data am,alpka,angl / 0.1 ’,’35. ‘,’S. r

43

44 420 format (a80)

45 421 format (20x, 13a6)

46 530 Zformat (20a4)

47 call jbegin

48 call smaunit

49 ecall jdinit (1)

50 call jdeven (2

S1 inpt = 35

52 read (iapt, 420) title

53 call gemtxy

54

55 exxxx Thig is the first input plot option. iplot =1 for all plot options.
56 exx*x Tor the rast give 1 for plotting, 0 for not plotting. ihide 1is for
57 cx**x hidden lines removal, and iforbody for plotting forebody vortices.
58

59 read (inpt,530) aaa

60 read (inpt, *) iplot, IPLE, IPWAK, IPTIP, ipwings, ipfslqg, ihade, iforbody
61

62 cxxx*x This is the second plot option. This is used for tle view desired.
63 cx***x In genaral larger values of ze and va (view angle) will zoom out
64 cx**x tha picture and it will be smaller.r is the reference point looked at,
65 ex*** and a refers to the location of aya.

66

67 read (inpt,530) aaa

68 read (inpt,*) Xx,yr,zr,Xe,ye,ze,va

69 100 format (ix,8f£12.4)

70

71 do 1 iktr=l,lite

72 call jcview (xr,yr,zr, xe,ye,ze,va)

73 call jwelip {.true.)

74 i£ (ifn.eq.0 ) go to 110

75 if ( ifa .ne. 0 .and. Kkf.eq.l) then

76 if (xe.lt.x££(1).or.xe.gt.x£f(ifn)) call jupvec (0.,0.,1.)

17 end if

18 110 continue

79 if (abs(ye).gt.0.0.or.xe.lt.0.0) <all jupvec (0.,0.,1.)

80 call jright (.txue.)

o
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28 call jopen

82 c if (lat .eq. 0 ) call vortex

83 c if (lat .eqg. 1 ) call inviatt

84 if (lat.eq.l call anvortex

85 if ( iforbody .eg . 1 ) call Zorintp
86 all jlstyl (0)

87 if ( ipfslg .eq. 1 .and. isym .eq. 0 ) call flguasym
88 call jclose

89 1f€ (itr.gt.l.and.itr.lt.lite) go to 1
90 call jopen

91 i£ ( ihide .eq. 0 ) go to 201

92 call jbgen (.true.,.true.,.true.)

93 call jxbfp(.false.)

94 201 centinue

95 iZ (ipwings .eg. 0 ) go to 21

96 call wings

97 21 continue

98 if (ipfslg .eqg. 0 ) go to 22

99 12 (kf.eq.l.and.ifn.qgt.0) call fuselg
100 if (kZf.eqg.l.and.ifn.eq.0) call flgcal
101 22 continue

102 call jclose

103 if ( ibhide .eqg. 0 ) go to 202

104 call jesca (0)

108 202 continue

106 c***xxx**x************x****

207 2 continue

108 call jzight (.false.)

109 call jwindo (-%.,1.,-1.,1.)

110 call jvport (-%.,1.,-1.,1.)

111 call jcview (0.,0.,0.,9.,%1.,-10.,0.0)
112 call jopen

113 call jsize (0.03S5,0.035)

114 call jmove (-0.45,-0.55)

115 if ( iple.eq.0 .and. ipwak.eq.0 .and. iptip.eqg.0 ) go to 51
1lse call jhstrg ('Iteration # ‘)

117 call jmove (~0.1,-0.53)

118 do 5 3=1,11

119 J3=3-1

120 if (iter.eq.j3j) call jhstrxg (label(3))
121 5 centinue

122 51 continue

123 cx=-0.95

124 cy=-0.95

125 call jmove (cx,cy)

126 call jhstzg ( title )

127 if ( :ple.eq.0 .and. ipwak.eq.0 .and. iptip.ec.0 ) go to 511
128 cy = ¢y + 0.1S

129 call jmove (-0.8,cy)

130 call jhstrg (' [FONT=9] {BLC]a[ELC]=’)
131 call jzmove (0.10,0.)

132 call jhstrg (alpha)

133 call jrmove (0.25,0.)

134 call jhatrg (‘M = "')

135 call jrmove (0.15,0.)

136 call jhstrg (am)

137 call jrmove (0.25,0.)

138 call jhstzg (’ [FONT=9] [BLC]b(ELC]=')
139 call j-move (0.10,0.)

140 call jhstxg (angl)

141 ce=0.15

142 cyy= cy + 0.15

143 call jsize (0.025,0.025)

144 cxx = =0.9

145 if (iple.eq.0) go to 12

146 call jlstyl (0)

147 call jiwide (16383)

148 call jmove (cxx,cyy)

149 call jrdraw (.2,0.)

150 call jrmove (.1,0.)

151 call jhstzg (’'Leading-edge vortex filaments’)
152 12 continue

153 i (ipwak.eq.0) go to 13

154 call jlstyl (1)

155 call jlwide (16383)

156 cyy=cyy-0.045

157 call jmovae {cxx,cyy)

158 call jrdraw (.2,0.)

159 call jrmove(.1,0.)

1690 call jhstrxg (’Wake vortex elements’)
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161 13 continue

162 if (iptip.eq.0) go to 14

163 call jlstyl (2)

164 call jlwide (16383)

165 cyy=cyy-0.045

166 call jmove (cxx,cyy)

167 call jrdraw (.2,0.)

168 call jrzove (.1,0.)

169 call jhstzg (’/Tip vortex elements’)

170 14 continue

7

172 c**************t***********************

173

174 if£ ( iforbody .eg. 0 ) go to 511

175 cyy = cyy - 0.045

176 call jmove (cxx,cyy)

7 call jlstyl (3)

178 call jlwade (185383)

179 call jzdraw (0.2,0. )

180 call jrmove (0.1, 0.)

181 call jhstzg (/Initial forebody vorticas’)
182 c****fX****!‘**X'******!*****************

183 511 continue

184 call jclose

188 CEXAXAXX XXX XXX XXNTRNS

186 call jpause (1)

187 call jizame

188 if (istop.eg.l) go to 4

189 b3 continte

190 4 continue

191 call jdevof (1)

192 call jdend (1)

193 call jend

194 call jmtexm

195 stop

136 end

197 o AT LA REA AT AL XA A AAXANEER KRR

198

199 subzoutine wings

200 c XA T T LT TAL AL AXRARNLR AR CRTRY

201 c IMPLICIT RBAL*8 (A-H,C-2)

202 dimension x(4),v(4),z(4)

203 common /plt/pxxl(10,2),pxxt(lO,Z),pyl(lO,Z),pzs(lO),pdihed(lO)
204 common /ktw/kount:

208 common /sss/ nasym, asur, lpanel, icamb, nums, iagvx, naug, 1bd, idik,
206 *xzl,kt,ncl,nc2, ible, pt, pbk, pis, alpine, pi, alq, alz
207 pi=3.14159265

208 do 1 nw=l, kount

209 100 format (3x,8£12.4)

210 dibed=pdihed (nw) *pi/180.

21 x(1)=pxxl(aw, 1)

212 y(1)=pyl(nw, 1)

213 z(1)=pzs(nw)

214 X (2)=pxxt (aw, 1)

215 v{2)=pyl (nw, 1)

216 = (2)=pzs(nw)

217 x(4)=pxxl(aw,2)

218 y (4)=pyl(nw, 1) +(pyl(aw, 2) -pyl (nw, 1) ) * cos(dihed)
219 = (4)=pzs (aw) +(pyl(nw, 2) -pyl (aw, 1) ) *sin (dihed)
220 x(3)=pxxt (nw, 2)

221 y{3)=pyl(nw, 1) +(pyd (aw, 2) -yl (aw, 1) ) *cos (diked)
222 z (3)=pzs{aw) +(pyl(nw, 2) ~pyl(aw, 1)) *sin (dihad)
223 call jopst(’£fa3d’)

224 crrX call jeolor (1)

225 call jlwide(32767)

226 call jZfa3 (4,x,y,z)

227 call jelst (’£a3d’)

228 call jtovst (’Zfa3d’)

229 c AAXXXLAAXLETXXXARXXRARRARRANANXNARN N

230 y(l)==y(1)

231 y(2)=-y(2)

232 y{(3)=-y(3)

233 y{4)=-y(4)

234 call jopst(’ fa3d’)

235 call jfa3 (4,x,y,2)

236 call jelst (’fa3d’)

237 call jtrvst (’fa3d’)

238 ccl’*t?**tttl‘ti*****I*‘ki*‘l*******!*t****

239 1 continue

240 retura
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241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
287
268
263
270
271
272
273
274
275
2786
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

end

C***X*t****’***!!*’***l‘*****************

c

100

cxxx

subroutine fuselg
IMPLICIT REAL*8 (A-H,0-2)
fusr i€m 3 & - =

l;:?T;g)/-us-ad/ ifz,ifn,x(21),rad(21),a2a£(20),bbL(20),cc£(20),
dimension p1(25),p2(25),p3(25),p4(25),05(25),p6(25)
format (1lx,8£12.4) )

d=0.

1fal=ifn-1

do 1 i=1,3ifnl

rad2=rad(i+l)

radl=rad(i)

di=x (i+1) -x (1)

%cl=0.5*dl

xe2=xcl+d

d=d+dl

ry
"
—~
(PPN
~

94 nnn

6 (i)
continue
call jopst ('cylin’)
do 2 j=1,ifni
call idsedfl (1)
call jeolor ()
call jeylia (p1(3),p2(3),3(3),p4(3),P5(3),P6(3),12,0)
continue
call jelst (‘cylain’)
call jtzvst ('cylin’)
zeturn
end

c***x*x**x************x*****x*

SUBROUTINE GEMIRY
IMPLICIT REAL*8 (A-H,0-2)
PARAMETER (IDM=250)
PARAMETER (IDM1l=(IDM+20)*2)
PARAMETER (IDM2=4*IDML)
PARAMETER (I2L=2, IPS=80,IPD=15,IPC=50)
PARAMETER (IDFC=20, IDFL=20)
PARAMETER (IDE2=IDEC*2)
DIMENSION XXL(2),YL(2),XXT(2),CPCHL(16),CPSWL(31),AW(50),CA(S0)
DIMENSION XL1(440), YL (440),NS23(6),ITI2V(6), YEND(6)
DIMENSION DELTA(6),DELT(6),C2CL(18)
DIMENSION XDV (4),¥DV(4),2DV{4)
DIMENSION FUSX(21),FUSY(21),FUS1(21),FUS2(21)
DIMENSION SURA(10),C3AR(10)
CHEARACTER*4 AARA(20)
COMMON /THCXS/ ITECX(4),NST(4),LTH(4,10),XH(4,10,21),
1VYH (4, 10),CHTD (4,10), 2BT (IDM
2),27DX (IDM), 2TYY (IDM), 2TLE (50) , 2LEX(50) , 2I2¥ (50) , DL (IDM) , SQA(IDM)
3,8IG{IDM)

COMMON /VBDN/ ¥YBAaR(6,2),YCMX(6,2),YBR(6,2),YBRBR(6,

12), ¥YBR3L(6, 2), YD2(6,2), YDR2 (6,2), YDL2(6,2),ABD (6, 2) ,ABDR (6, 2)

1, ABDL(6,2), YREF (6), YCBR (6, 2) , ¥C3L(6, 2) , ICOUNT, MSTP (6)

COMMON /DSL/ CTP(6,2),CHORDT (6,4),SCH(IDM),CREF, BREF2, LAT

COMMON /SCEEM2/ C(2),X(1S,51),Y(1S,51),SLOPE (15),Xn(2,15),XTT(51)
1XLL(51),SWL2 (100), XLEE (100) '
COMMON ;RERO//RM.B.CL(SO),CT(SO),CD(SO),CM(SO)

COMMON /CONST/ NCS,NCW,M1(6,S5),M0W1(6,2,5),M5W2 (6

e (6.2, . ¢S), $S), (6,2,5),N0W(6,5),
COMMON /CAMB/ ICAM(S6), IM(§, 10),XT(§,10,21),
1yT(6,10),CORV(6, 10) ,CHND (6, 10)

COM%ON /EXTRA/ L2N(6),NS(6),ICNLE(6), ITRST(6),IST(6),NGRD,
1INC(6), NWING (6) , IPOS (6) , IALR, DUMT (3, 6, 15) , EALFBH (6) , EEIGHAT, ATT
COMMON/BETA/ GMAX(50), X2G(50),YTG(50),2TG(50),B2,CIG(15),STG(L
15),DIST, P, BK,RL,CFF(10) ,CEF1(10), NCG

COMMON /LEFLP/ YLEF(6,10,2),XNF(6,10),YNF(6,10),2NF (6,20),XLF
1,4),YLF(6,x0,4),SL2L(6,10) ' ’ ). BE (8. 20, (8,10
1Sg;{MON /TASTL/ NYM(6),YTS(6,21),AY(6,20),BY(6,20),CC¥(5,20),DY(s,
COMMON/SHRLE/ NLZ, ¥SL(15),AQL(24),B3QL(14),CQL(14),DQL(14)
COMMON/SHRPTE/ NTE,YST(IS),AQT(14),BQT(14):CQT(14),DQT(14)

CCMMON /SSS/ NASYM, NSUR, LRANEL, ICAMB, NUMS, IAGVYX, NAUG, IBD, IDIH
2, IRL, X7, NC1,NC2, IBLC, PT, PBK, PIS, ALPINGC, PI,ALQ, AL2

COMMON/LCOP /KWW, NALD, KALP, TANC2, CLDS, AL, CLII, ALPITX, ALRPA(1S)
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321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
3583

369
370
371
372
373
374
375
376
377
3178
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
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COMMON/GD/ TIN? (6),BREAK(6,10),TFLR(6,5),RINC(6), YBREAK (6, 7)
1,DCOS (6, 5),BSIN (8, 5), TWING (6) , THGLT (6) , IV(6) , LPANL (6)

3, ICAMT (6) , NAL (6)

COMMON/GDSL/ DF (6,5),¥CN (S, 4), SNALR (50), CNAL2 (50)
1,AL2H(50) ,AUX (S, 3),CRX (6, 5), XTILT (6), SLZTH (6) , YLCNTD (5)
1,XCNTD (6) ,CTILT (6), SWED (6,5) ,RC(6,50), XRET
1,3U% (8, 5),SE(3, §,15),CVR(50) , C2AUG (IDM)
1,ALP3D(§, 2) , AL3DBR(6, 2) , ALBDBL (S, 2) , MVRTX (6)

i, NLEF (6) , NVRTX (5), NVL1(8),NVL2(6), NUR (6) , MX(6)

COMMON /FUSRAD/ IFR,IFN,XFF(21),RFF(21),ARF (20),B8BF (20),CCF(20),
1DDF (20)

COMMON /FUS/ X7 (IDFL),XCF (IDFL),RF (IDFL),SN® (5, IDFL),XLEF, XTEF,
ITWARD (IDFL),CSF (5, IDFC), XAS (6) ,F0,F10, WKN, RDX, X1, NCUM, NF, NT
1, NXT (5) , XF, NTL, LWF

COMMON/BCAM/ IBCM, NBCM, XBCM(21),23CM(21),ASC(20),BBC (20),C3C(20)
1 ,DBC(20)

COMMON/SRCT/ISYM, JSCT, TSF (21, 21) , RSF (21, 21)

COMMON/CONSP /5S¥M, NTEETA, XX3

COMMON/FAC/FB

CCMMON /INOUT/ INPT,J2T

COMMON/AIRFL/ REALP (50),RAL2 (50),SALD(4,8,20),SLA(4,8,20)
1,SL3(4,8,20),AL20(4,8),¥IB(4,8), YOB(4, 8), ALMAX (4, 8)
2,ALMIN(4,8),DAP2Z (4, 50) , PARME, NLDMM, NLDM (4) , JK, IT, NAR (4)

COMMON/ATIRFD/ NCLCD (4)

COMMON/AIRDM/ XMRF (4, 8)

COMMON/ITERR/NITER, MITER, IWAKE
COMMON/NAUGW/LP?, NSTAR, NSECT
COMMON/NAUGHW/SITER, KITER, L2P, NSTAR, NSECT

COMMON/WILL/XXZ(6),DL1(8)

COMMON/RTILE/NOLD2, NOLD, NOLD1
COMMON/DIHEN/ ¥¥G(50),22G(50)

COMMON/DIHEL/ XLG(50), YLG(S0), ZLG(50)
COMMON/LCCAT/XYL, Y21, NMAX, NMAXL

COMMON /LELCC/ XLC(50), XTC(50),PSI1(50),YLEL(50),2L21(50)
COMMON /LEDSUF/ BSQD4P,NSUF,LEV, JB, ITER, XEND (IPL

CCMMON /ALLRA/ BETAL,3E¥A2, TANPHI, 32PE1, D4, D4SQ2
COMMON /NSTRIP/ NS2(§),NC2(6)

COMMON /XSTN/ XBRR(6,2S),NBRR(6)

COMMON /NBC/ TTL(6),CONS(100),CH1(50),SNN(6,15,2)

CCMMON /ITRAK/ ITRAKE (IPL),NAERO, ISPAN, ITERS, NCONTS,MITE, IPUNCH

COMMON /NCTT/ ¥CT,NCON, NBT, NCOR (IPL, 15) , KU1, NFSH (IPL, 15) ,XUC |

COMMON /AREAY/ AREA(6)

COMMON /MIDC2/ N2C, IC2, NPCl, MSTW

COMMON /RELAXL/ IRSLX, TSS, TSP
COMMON /RSLDIF/ DIFl, DIF2 ,DIF3, DIF4, IRELT

COMMON /NFIL/ JT7T

COMMON /ISTART/ ISTAR, IRDC

COMMON /DEBUG/ NDBU, IDBU

COMMON /LATLE/ LITE, LCA, NQl. NQ2, LATT, IREA, MQ1
COMMON /LEFTE/ YYG1(50)

COMMON /IPN1/ ISREAK(S, 10)

CCMMON /VERPAN/ GEER, I2OL, FACLO

COMMON /SCRATC/ NF1l,NF12,NF13,NF1l4,NF1lS5,NF16,NF18,NF19,NF25,NE26

COMMON /COUNTE/ ILFOR, ILAFT, ILMAX, ISY
COMMON/XDPUTR/XALPERA, XBETA, 3SEP, ABEGIN], ABEGIN
,FORBLN, COEFFL, COEFF2, COEFF3
&,CREFFU, RNFU, XLEFFU, XORING (6)
COMMON/XINPUTI/IPRINT, IXCASE, ILMAXL, tsharp, NMAKK, NCIRCLE

COMMON/XGEOM/ ZLLP, AY¥Y1,3Z01,32L1,AB10,AYS1, 325, CSEP, THSEP (50, 2)

[ , NKX, MKX
common /Suszl/ iby,ifh, xdd(21),rEd(21)
COMMON/CHINE/THETAU (50) , THETAL(50)
COMMON/GEQOMMAR /M02, N20, N120, ITMAX
COMMON/GEOMMAPR/P20, RESTAR, XCI (30), YCI(30)
COMMON /MULTGR/ MULTIG, XITR

coMMON /VOTXBD/ RTX1(6,2),RTBR(6,2),RTIBL(6,2),DXAR(6,2),DXAL(S,2),

& DXA1(6,2), MST(6), IVBS(6), IVBR(6), IVBL(6)
COMMON /VERTX/ IVERTX(6)

COMMON/CPCR/ CYP2,CL2Z,CNPZ, LATITR

COMMON /FORBOD/ IFCRB

common /plt/pxxl(10,2),pxxt(10,2),pyl(10,2),pzs(10),pdihed(10)
common/ktw/kount

common /plot/iplot, IPLE, IPWAK, IPTI?, ipwings, ipfslg, iforbody
DATA SURA,CBAR/207%0./

DATA XL1, YL1/880%0./

DATA XXL, YL, XXT, CPCHL, CPSWL, AW, CA/153*0./

DATA FUSX,FUSY/4270./

DATA FUS1,FUS2/42%0./

FORMAT (8F10.6)

FORMAT (/ *=*<SURFACE § ’, I2,’*vx*x’)
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401
402
403
404
405
406
407
408
109
410
411
412
413
414
415
418
417
418
418
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
485
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
4713
474
475
476
477
478
479
480

@)y W

400
403
404
411
412
530

1123

TORMAZ (8(6X,I4))

TORMAT (/5X, 8RHALE SW=,212.5, 10X, SECREF=,212.5)

TORMAZ (1X,13ECASE NUMBER =, I2)

FCRMAT (6510.5)

’:‘OR:MAT (1:{' .‘.05*'xt-k***x*:x*r*'z****t*r*rt*t*xxx*:r*ax*rr)
FTORMAT (1X, L0SINPUT DATA)

FORMAT (1X, 36EVORTEX ZLEMENT ENDPOINT COORDINATES=)
FTORMAT (1X, 26ECONTROL POINT CCORDINATES=)

TORMAT (/4X, 3EXC?, 7X, 38YC?, 7X, 3E2C2, 7X, 3EXC?, 7X, 3E¥C?, 7X, 382C2)
TORMAT (/4X, 2EX1, 8X, 2EX2, 8X, 28Y3, 8X, 25¥2, 8%, 2821, 6%, 2EZ2)
TORMAT (20A4)

IF(LATITR.EQ.2) GO TO 142

inpt=5

jpc=i6

IDBG=29

DI=3.14159263

RAD=PI/180.

kount =0

22=0

IsS¥=0

LMTT=IDM~-1

DIS=PI*2.

PIA=PI/2.

CNET=PZ/180.

RZAD (INPT,530) AAA

RTAD (INPT, *) NCASE,NGRD,NSTR
WRITZ(SPT,530) AAA
WRITE(JPT,3) NCASE,NGRD,NSUR
WRITE (JPT,8) '

H#RITEZ (SPT,§) NCASE

WRITE (ST, 8)

NASYM=0

WRITZ (JP7T, 400)

READ (INPT, S30) AAA

READ (INPT,*) LAT, IBLC,XT, 13D, NLDMM
WRITE (GPT,530) AAA

#RITE(G2T,3) ZAT, IBLC,XT, IBD, NLDMM
IT(NLDMM.GT.1l) NLDMM=1

DO 1122 X=1,NSUR

NSs=0

READ (INPT,530) AAR

READ (INPT, *)NC(XK), (ML (XK, I),I=1,NC(K)) 6 NWING (X), IWGLT (X),
12208 (X)

WRITEZ(GPT,S530) AAA

WRITZ(JPT,3) NC(X), (ML(X, I),I=1, NC(X)), 6 NWING(K),6 IWGLT (X),
LIP0s8(X)

IF (NWING (K) .2Q.0) NWING (K)=1

IF (IAGLT (K) .2Q.0.AND . NWING (K) .NE.NC(X)) NWING (X)=NC (K)

DO 1123 KP=1,NC(X)

M1 (K, XP) =ML (K, X2) +1

READ (INPT, 530) AAA

READ (INPT,*)NEP(X), (NJW(K, I), I=1,NFP (K)), NVRTX (X) , MVRTX (K) , NLEF (K
1), IV(X), NAL(X)

WRITE (SPT,530) AAA

WRITE (JPT,3)NEPR(X), (NJW(X, I),I=1,NEP (K)), NVRTX (X) , MVRTX (X) , NLEF (K
1), IV(X), NAL(X)

RETAD (INPT, 530) AAA

READ (INPT,*) (DF(K,I),I=l,NFP(K))

WRITE (ST, 530) AAA

WRITE(JPT,2) (DF(XK,I),I=1,NFEP (X))

READ (INPT,530) AAA

READ (INPT,*) (NW(X,I),I=1,2),ICAM(K),IST(X), ICAMT(K), ITECK (X)
&, NST(X), NDIT

#RITE (JPT, 530) AAA

WRITE (JBT,3) (NW(K,I),I=1,2),ICAM(K),IST(X),ICAMT(K), 6 ITHCK (X)
&,NST (X) ,NDIT

IF (ICAM(X) .NE.1l) GQ TO 1351

DO 192 I=1,IST(X)

JU=1

READ (INPT,530) AAA

READ (INPT,*) YT(K,I),XNUM,CURV(K, I),CHND(K, I)
im{k,i) = xnum

ARITE(JPT, 530) AMA

typer, 78’,I
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481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
S10
511
512
51

514
515
Sis
5§17
518
519
520
521
522
523
524
528
526
527
528
529
530
531
5§32
533
534
535
53¢
537
538
5§39
540
S41
542
543
544
545
546
547
548
549
550
551
552
5353
554
555
556
5§17
558
559
560

2006
2008

201
200

WRITE (J27,2) YT (X, X),XNOM,CURV(X,I),CEND(X, I

IR=IM(K, I)

ICV=CURV (X, I}

REZAD (INPT, 330) ARA

RZAD (INPT, *) (XT(X,I,J),J=1,IR)

type*, 79/,I

AWRITE (JPT,530) AAA

WRITE(JPT,2) (XT(X,I,J),J=1,1IR)

READ (INPT, S530) AAA

READ (INPT, *) (CR(J),J=1,IR)

typa*, 710/,

WRITE (GPT, S530) AAA

WRITE (GPT,2) (CA(J),J5=1,IR)

CONTINUE

CONTINUE

IF (ICAM(X) .N2.3) GO TO 2005

30 20C6 I=1,IS7T(X)

READ (INPT, S530) AAA

READ (INPT,*) (YLEF(X,I,XQ),XQ=1,2)

WRITE(JPT,S530) AAA

WRITE(JPT,2) (YLEF(X,I,XQ},XQ=1,2)

READ(INPT, 530) AAA

READ (INPT,*) XLF(X,I,1),YLF(X,I,1),21,%G5(X,I,2),YL5(X,I,2),22

WRITE (GPT, S30) AAA

WRITE(JPT,2) XIF(X,IX,1),¥LF (X, I,1),21, K47 (X, I,2), L7 (X, T, 2), 32

READ(INPT, 530) AAX

READ (INRT,*) XIF(X,L,3),YLF(XK.I, 3),23,XL7(X,I,4),YL (X, 1, 4),24
WRITE(GPT,S30) AAA

a‘R‘_':.‘S (52T,2) XLF(K,I,3),YLF(X,I,3),23,87(K, I,4), L5 (K, I, 4),24

CONTINUE

CONTINUE

CEANGES 12/21/87

IF(ITHCX(X) .2Q.0) GO 70 200

DO 201 I=1,NST(K)

READ (INPT, 530) AAA

READ (INPT, ¥) YH(X, ), XNUM, CRVT, CETD (X, I)

WRITZ (SPT,530) AAA
IT:(JP.,Z) YH(X, 1), XN0M, CRVT, CHETD (X, I)
2=LTH (K, I)

ICV=CRVT

READ (INPT, 530) AAA

READ (INPT, *) (XB(X, I,0),0=1,TP)

WRITE (GPT,530) AAA

WRITE (JPT,2) (XH(X,I,J),J=1,IP)

READ (INPT, 530) AAA

READ (INPT, *) (CA(J),J=1, T2

WRITE (JPT,530) AAR

WRITE(JPT,2) (CA(J),J=1,12)

CONTINUE
CONTINUE

IF (ICAM(K) .2Q.0) IST(X)=1
NKW=NW(X, 1)

DO 10 XK=1, NC(X)

READ (INPT,E30) AMA
READ (INPT, *) IPN
WR:TS\'JPT,SBO) AAA
WRITE (GPT,3) IPN

READ (INPT,530) Aaan

READ (INPT, *) (XXL(X),XXT(I),¥L(I},I=l,2),2sS,DIZED
WRITE (JPT,530) AAR

RRITE(JPT,2) (XL(I),XXT(I),YL(I),I=1,2),2S,DIEED
xount = kount +1

oxxeld (kount, 1) =xxl (1)

pxxl (kount, 2)=xx1(2)

pxxt (kount, 1) =xxt (1)

pxxt (kount, 2) =xxt (2)

Pyl (kount, 1) =yl (1)

pyl(kount, 2)=yl(2)

pzs {kount)=zs

rdihed (kount)=dihed

IT(IPN.EQ.0) GO TO 2320

READ (INPT, 530) AAA
RZAD (INPT, *) NLZ, NTE, MCVL, MCVT
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561
562
563
564
563
566
567
568
589
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
58S
586
587
588
589
550
5391
592
593
594
595
596
597
598
599
600
501
602
603
604
605
§06

627
628
629
630
631
632
633
634
635
6§36
637
8§38
639
640

WRITE (JPT,520) AAA
WRITE (JPT,3) NLE, NTE,MCVL, MCVT

READ (INPT,S30) AAA

READ (INPT, *) (CA(Z),I=1,NLE)

WRITE (JPT, 530) AARN

WRITE (5PT,2) (CA(I),I=1,NLE)

REXAD (INPT, 530) AAA

READ (INPT, ™) (¥SL(I),I=1,NLZ)

WRITE (JPT, 530) AAA

WRITE (JPT,2) (¥YSL(ZI),I=1,NLE)

READ (INPT, 530) AAA

READ (INPT,*) (CA(Z),I=1,NTE)

WRITE (GPT, 530) AAA

WRITE (JPT.2) (CA(X),I=1,NTE)

READ {INPT, 530) AAA

READ (INPT, =) ({¥ST(I},I=1,NTE)

WRITE (GPT, 530) AAA

WRITE (JPT,2) (YST(I),I=1,NTE)

continue

NSW=M1 (X, KX)

NSS=NSH-1

CONTINUZ

IF (L .EQ. 2) GO TO 107

NSS=NSS*2

CONTINUE

IT(X.2Q.1) NS (X)=N55/2
IF(X.GT.1) NS (X)=NS(X-1)+NSS/2
WRITE (JPT,3) NS(X),I2N(K), LPAN1 (X), LPANEL
IF(XT.2Q.0) GO TO 1119

READ (INPT,530) AAA

READ (INPT,*) ICNLE(K)

WRITE (JPT,530) AAA

WRITE (GPT,3) ICNLE (K)

wR=1

IT (ICNLE (X) .2Q.2) NMR=NS (X)

READ (INPT, S30) AAA

READ (INPT,*) (RC(X,I),I=1,NMR)
WRITE(JPT,S530) AAA

WRITE (JPT,2) (RC(X,I),I=1,NMR)

CONTINUE

READ (INPT, S30) AAA

READ (INPT, *) TWST,RINC(X), TINP(X)
WRITE (JPT,S30) AAA

WRITE(JPT,2) TWST,RINC(X),TINP(X)
ITWST (K)=TWST

IF (ITWST(X) .=Q.0) GO TO 1101

READ (INPT, 530) AAA

READ (INPT,*) YNUM, TCURV
WRITE (JPT,530) AAA
WRITE (JSPT, 2) YNUM, ICURV
NYM(X) =YNUM

NICV=TCURV

KEAD (INPT, 530) AAA
READ (INPT,*) (YIS(XK,I),I=l, NYM(X))
WRITE (JPT,530) AMA

WRITE (JPT,2) (¥TS(X,I),I=l,NYM(K))
RZAD (INPT, 530) AAA

READ (INPT,*) (CA(X),I=1,NY¥M(K))
WRITE(SPT,530) AAA

WRITE (JPT,2) (CA(I),I=1,NYM(X))
CONTINUE

IF (NLDMM.2Q.0) GO TO 1122

READ (INPT, 530) AAX

READ (INPT, *) INMM, NARM
WRITE(JPT, 530) AXA
WRITE(JPT,3) INMM, NARM
NLDM (K) =INnd

NAR (K) =NARM

DAL=INMM-1

I (NLDM(K) .EQ.0) GO TO 1122
DO 1200 XY=1, NARM

READ (INPT, 530) AAA

REMD (INPT, *) AL20(X,KY), YIB(X, KY}, YOB (K, KY),CLCD, PARME
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641 #RITE (0PT,530) AAA

642 WRITE (JPT,2) AL20(X,XY),Y¥IB(X,XY),YOB(X,XY),CLCD, PARME
643 C

644 IREAD=INPT

645 I (NLDMFL.ZQ.1) IREAD=17

646 READ (INPT,S530) ARA

647 READ (IRZAD, », END=211) (AW(X), I=1, INMM)
648 WRITZ (JPT,530) AAA

649 WRITE (GBT, 2) (AW(I), I=1, INev)

650 READ (INPT, 530) AAM

651 READ (IRZAD ¥, END=211) (CA(I),I=1,INev)
652 WRITZ (JPT, 530) AAA

653 WRITE(JPT,2) (CA(I),I=1,TNMM)

654 READ (INPT,530) AAA

655 RTAD (IRZAD, *, END=211) (RW(I), I=1, nned)
656 WRITE (JPT,530) AAA

§57 IT2(JPT,2) (AW(I),I=1,INMM)

658 READ (INPT, 530) AMA

659 READ (IREAD, *, END=211) (CA(I), I=1, IMwM)
660 WRITZ(SPT,530) ARA

661 WRITE (J2T,2) (CA(I),I=1, 1)

662 ¢

663 READ (INPT, 530) ARA

864 READ (IRSAD, ¥, END=211) XMRT (X, XY)

663 WRITE (ST, 530) AAA

668 WRITE (GPT,2) RRF (X,XY)

667 READ (INPT, 530) AAA

658 RSAD (IREAD, *, END=211) (AW(I),I=1, DNMM)
669 WRITE (GPT,530) AAA

670 WRITE (JPT,2) (AW(I),I=1,TN)

671 READ (INPT,530) AAA

§72 READ (IREAD, ¥, END=211) (CA(I),I=1, D)
673 WRIZE (JPT,530) AAA

574 WRITZ (GPT,2) (CA(I),I=1, M)

675 1100 CONTINUE

676 1122 CONTINUE

677 c

678 PSAD (INPT,530) AAA

§79 READ (INDT, *) AM,RN,HALTSW, CREF,3REF2, XREF, ALPCON
680 c

681 c

682 WRITE (JPT,S530) AAA

683 WRITE (JPT,2) AM,RN, HALFSW, CREF, BREF2, XREF, ALPCON
684 c

585 READ (INPT, 530) AAA

§86 READ (INPT, *) ALNM, SNUM, DVRTX, CLDS

687 WRITE (JPT,530) AAA

688 WRITZ (UDT,2) ALNM, SNOUM, DVRTX, CLDS

689 c

690 RALD=ALPCON

691 IF (XALP.GEZ.2) ALPCON=0.

692 INUM=SNUM

693 IT (INUM.EQ.0) INUM=1

694 NAL2=ALNM

695 IS (NAL?.2Q.0) NALP=1

696 c

697 ALPA(1)=0.

598 ¢ IF (XALP.EQ.1) GO TO 2110

699 REXAD (INPT, 530) AAA

700 READ (INPT, *) (ALPA(I), I=1, NAL?)

701 WRITE (J2T,530) AAA

702 WRITE (JPT, 2) (ALPA(I), I=1, NALP)

703 2110 CONTINUE

704 I (KAL2.GE.2) NAL2=10

705 DO 2090 I=1,INUM

706 READ (INPT, 530) AAA

707 READ (INPT, *) SNI,SNE,CTILT(I),SLETH(I),XCNTD(I), YCNTD(I),XTILT(I),
708 18R

709 WRITE (JPT, 530) AAA

710 WRITE (JPT,2) SNI,SNE,CTILT(I),SLETH(I),XCNTD(I),YCNTD(I),XTILT(I),
71 18R

712 2090 XCNTD (I)=XCNTD (I)-XREF

713 c

74 READ (INPT, 530) AAA

715 READ (INPT,*) HEIGAT,ATT

716 WRITE (JPT, S30) AAA

717 WRITE (JBT,2) HEIGHT,ATT

718 IT(LAT .NE. 1) GO TO 1002

719 c... B-10

720 READ (INPT, 530) ARA
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721 READ (NPT, *) P,3K,RL
722 WRITE (J2T,530) AAA

723 WRIZE (GPT,2) ?,BK,RL

724 1002 CCONTINUE

725 [o]

726 READ (INPT, 530) AAA

727 READ (INPT, ~ X, NT, NCOM, N7, I8Y, IBRCM
728 WRITZ (GPT, 530) AAA

729 WRITE (J2T, 3) X=,NT, NCUM, NF, IBY, IBCM
730 Xa=1

731 IZ (X¥ .EQ. 0) GO TO 1049

732 KW1=KW+1

733 [of

734 RZAD (INPT, 530) AdA

738 READ (INPT, *) (XAS(I),I=1,XW1) ,TUSIND, FUSNO, FSEAP, X1, X2, X3
736 WRITE(SPT, 330) AAN

137 WRITE (927, 2) (XAS(Z),I=1,KW1),E’USIND,?USNO,E‘SEAP,X:‘.,X'.’,XB
738 rZforb=0

739 12 (%3. gt. 0.) iforb = 1

740 ITR=FUSIND

741 =rUSNO

742 IFSP=FSHAR

743 READ (INPT, 530) AAA

744 READ (INPT, *) ISYM,3sCr

748 WARITEZ(SPT,530) Aaa

746 WRITE (OP7T, *) ISYM, JsC?

747 SSYM=ISYM

748 T {(IFR .EQ. 0) GO TO 26 *
749 RTAD (INPT, 530) AAA

750 READ(INPT, *) (XFF(I), I=1,IFN)
781 WRITZ (JPT,S530) AAA

752 WRITE(JPT, 2) (XFF(I),I=1,IFN)
753 IT(ISYM.EQ.0) GO TO 27

754 READ (INPT, 530) AAA

755 READ (INPT, *) (RFF(I),I=1,IFN)
756 WRITE (JPT,530) AAA

757 WRITE(JPT,2) (RFF(I),I=1,IFN)
758 [o]

759 27 IF(I3Y.2Q.0) GO TO 44

760 READ (INPT, 530) AAA

761 READ (INPT, *) (XED(I), I=1,Z¥N)
762 WRITE (SPT,S530) AaA

763 WRITE (GPT,2) (XFD(I),I=i,IZN)
764 READ (INPT,530) AAA

763 READ (INPT, *) (RED(I),I=1,I=N)
766 WRITE (SPT, 530) AAA

767 WRITZ(SPT, 2) (RED(I),I=1,TFN)
768 44 IF(ISYM.2Q.%) GO TO 26

769 20 45 I=1, IFN

770 READ (INPT, 530) AAA

771 READ (INPT, *) (TSF(I,J),J=1,JSCT)
772 WRITE{JPT, S530) AAA

773 WRITE (GRT,2) (TSF(ZI,J),J=1,JSCT)
774 READ (INPT, S530) AAR

775 READ (INPT, *) (RSF(ZX, J),J=1,JSCT)
776 WRITE (527,530) AAA

7717 ~TE(JPT,2) (RSF(I,J),J=1,JSCT)
778 45 CONTINUE

779 26 CONTINUE

780 IF(XF.EQ.0) GO TO 1040

781 IF(I3CM.2Q.0) GO TO 33

782 READ (INPT, 530) AAR

783 READ (INPT, *) NBCM

784 WRITE(SPT,530) AAA

788 WRITE (JPT, 3) NBCM

786 READ (INPT, 530) AAA

787 READ (INPT, *) (XBCM(I), I=1,NBCM)
788 WRITE(GPT, 530) AAA

789 WRITE (JPT,2) (XBCM(I), I=1,NBCM)
790 READ(INPT, S30) AAA

791 RIAD (INPT, *) (ZBCM(I), I=1, NBCM)
792 WRITE (JPT, S30) AAA

793 WRITE(JPT,2) (ZBCM(I),I=1,NBCM)
794 33 CONTINUE

795 IFB=IFN

796 1049 cont:inua

797 1040 CONTINUE

798 IF (K¥ .NE. 0) THRN

799 READ (INPT, 530) AAA B-11
800 READ (INPT, *) IFORB1
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801 WRITE(J2T,530) AAA

802 WRITE (JPT,3) IFCRB1

803 IF (IFORBlL .ZQ. 0) IFORB=0

804 12 (iforb.eg.l) then

80S xbeta=bk*180./pi

806 1% (ibd.ec.l) then

807 else -

808 end »f£

809 [o]

810 READ (INPT,530) AAR

811 READ (INPT, *) IPRINT, IXCASE, ISY, isharp, NCIRCLE
812 WRITEZ (JPT,S530) AAR

813 WRITE (52T, 3) IPRINT, TXCASE, ISY, isharp, NCIRCIE
814 READ(INPT, 530) AAA

815 READ (INPT, *) BSEP,COEFF1,COEFF2,COEFT3,CSEP
816 WRITZ (JPT,S530) AAA

817 ARZTS (GPT, 2) BSEP, COEFF1, COEFF2,COEFF3, CSER
818 FORBLN=X3

819 ICSZP=CSE?

820 neva = 6

821 if (isharp.eg.l) neva=8

822 READ (INPT,53C) AMA

823 READ (INPT, *) (XORING (I}, I=1,neva)

824 WRITE (SPT,530) AAX

825 WRITZ (JPT, 2) (XORIAG (D), I=1,neva)

826 [od IF (CSEP.ZQ.1)RZAD (NP7, *) (THSEP (IREK), IREK=1, IFN)
827 IT (ICSEP.2Q.1) 7TEEN

828 READ (INPT, 530} AAA

829 RTAD (INPT, *) IEEN

830 WRITE (GPT,3530) AAA

831 WRITE (GPT,3) IFEN

832 READ (INPT,530) AAA

833 READ (INPT, ) (THSEP (IREX, 1), IREX=1, IFFN)
834 WRITE(G2T,530) AAA

835 WRITZ (JPT,2) (THSEP(IR®ZX,1l),IREK=1,IFTN)
836 READ (INPT,530) ARA

837 READ (INPT, *) (THSEP {IREX, 2), IREX=1, IFFN)
838 WRITE(JPT,S30) AAR

839 ARITE (SPT,2) (THSZ? (IREX,2), IREK=1l,IFFN)
840 END ¥

841 TP (ISY.E2Q.0) NMMAXX=1

842 IF(ISY.2Q.1) NMAXKXK=2

843 [o]

844 IT (IXCASE.LT.2) THEN

84S 2L12=0.0

846 ZLSE

847 ZLL2=1.0

848 2ND IF

843 IF (ELIP .=2Q. 1) THEX

850 READ (INPT, 530) ARA

851 REQD (INPT, *) MO2, N20, ITMAX

852 WRITE (UPT,530) AAA

853 WRITE (JPT, 3) MO2,N20, I™AX

854 READ (INPT, 530) AAR

855 READ (INPT, *)P20

856 ARITE(SPT,530) AAR

857 WRITZ (JPT, 2) P20

858 ZND IF

859 I (IXCASE.ZQ.2) THEN

860 READ (IN2T,S530) AAR

861 READ (INRT, *) IFEN

862 WRITE (JPY,530) AAR

863 WRITZ (JPT,3) IFEN

864 READ (INPT,530) AAR

865 READ (INPT, *) (THETAU (IREK) , IREX=1, IFFN)
866 WRITE (JPT,530) AAA

867 WRITZ (JPT, 2) (THETAU (IREK) , IREX=1, IFFN)
868 READ (INPT,530) AAR

869 READ (INPT, *) (THETAL (IREK), IREX=1, IFFN)
870 WRITE (JPT,530) AR

37 WRITE (JPT, 2) (THETAL (IREK) , IREX=1, IFFN)
872 ZND IF

873 END IF

874 END IF

8175 IP0L=0

876 TAC10=1.

877 IF(X3.L2.0.0) IFORB=0

878 READ (INPT, 530) AAR B-12
879 RTAD (INPT, *) IWRKE

880 WRITE (SPT, 5$30) AAA
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881
882
883
884
885
886
887
888
389
8390
891
892
893
894
895
896
897
898
899
900
901
902
903
904
90S
9506
907
908
903
910
91
912
913
914
915
916
917
918
913
920
921
922
923
924
925
92§
927
928
929
930
931
932
933
934
935
936
9317
938
939
940
541
942

955
956
957
$58
959
960

772

WRITE (JPT, 3) IWAKE

\I-TE’.R-O

MITER=0

IF (IWAKE.EQ.0) GO T0Q 778

READ (INPT, 530) AAA

'-LAD(INP ,*) NOLD2,NOLD,NOLD1
WRITE (GPT, 530) AAA

w'-lZ'l‘E(J‘a ,3) NOLD2,NOLD, NOLDl

READ (INPT, S30) ARA

READ (INPT, *) NITER,MITER,JITER,XITER

READ (INPT, *) NITER,JITE

WRITE (JPT,530) AAA

WRITE (SPT,3) NITER,JITER

MITER=NITER

XITER=JITER

IT (NOLD2.EQ.0) GO TO 785

READ (INPT, S530) AAA

READ (INPT, *) (XXX (X),X=1,NSUR)

'w'R:'l' GPT,$30) AAA
WRITE(JPT,3) (XXI(X),X=1,NSUR)

CONTINUE

LP2P=0

ASTAR=0

NSECT=0

CONTINGE

IF{SITER.ZQ.0) GO TO 773

READ (INPT,530) Aax

READ (INPT, *) 2P, NSTAR,NSECT

WRITE(JPT,530) AAA

WRITE (JPT,3) LI2P,NSTAR,NSECT

READ (INPT, 530) AAA

READ (INPT, *) (XDV(I),I=1,L2P)

'n'R:- (JPT, 530) AAA
WRITE(SPT,2) (XDV(I),I=1,bi2P)

LAD(INE-,SBO) AAR

READ (INBT, *) (¥DV(I),I=1,LPR)

WRITE (JPT,S30) AARA

WRITE(SPT,2) (YDV(X),I=1,L2P)

RTAD (INPT, S30) ARA

R..AD (IN2T, x) (2DV(I),I=1,LPP)
ARITE (GPT, 530) AAR

WR"‘“(’P".‘,Z) (2DV(I),I=1,1PP)

CONTINUE

READ (INPT,530) AAA

READ (INPT, *) NMAX1

WRITE(J2T,S530) AAA

WRITE(GPT, 3) NMAXIL

IF (NMAX1.EQ.0) GO TO 774

READ (INPT, 530) AAA

READ (INPT, *) X¥1,Y¥YZl

READ(:NPT,*) ™AX
WRITE(JPT,530) AAA

WRI”"(J? ,2) XY¥1,¥21

WRITE (JPT,3) NMAX

WMAX=0

CONTINGE

CONTINUE

LCA=D

NSUF=NSUR

READ (INPT, 530) AAA

READ (INPT, *) L2V

WRITE(CGPT, S30) AAA

WRITE(SPT,3) LEV

IF(LEV.EQ.0) GO TC 140

READ (INPT, S30) AAR

READ (INPT, *) NSUF, NPC, IC2, MSTW, MITE

WRITE (JPT, S530) AAA

WRITE (JPT, 3) NSUF,NPC, IC2,MSTW, MITE

ITER=0

NPC1=0

NCONTS=0

IS2AN=0

ITERS=0

IP2UNCH=0

IRELX=0

XUl=40

DO 139 IL=1,NSUF B~13
READ (INPT, 530) AAA
READ (INPT,*) ITIPV(IL),MST (IL)
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961
962
963

965
966
967
968
969
970
971
972
9373
974
975
976
977
978
979
980
981
982
983
984
985
986
987
388
989
990
991
992
993
394
995
996
997
998
999
1000
1001
1002
1003
1004
10038
1006
1007
1008
1009
1010
1012
1012
1013
1014
1015
.01s6
1017
1018
1019
1020

T3

-Vl
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035

1036
1037
1038

1033
104¢

o]
Cc

c

WRITE (GPT,S30) AAA

WRITE (JPT

,3) ITI2V(IL),MST(IL)

IF (MST(IL) .Z2Q. 0) TEEN

.EQ. 1) THEEN

MST (IL) =NS (IL

ZLs2

MST(ZL)=NS (IL) -NS(IL-1)

ZND IF

READ (INPT,

530) ARA

READ (INPT, *) MULTIG,XITR

WRITE(JPT,

530) AnA

WRITE (JPT,3) MULIIG,XIIR

READ (INPT,
READ (INPT,

530) AAX
*) DELTA(ZIL),DELT(IL),YEND(IL)

WRITE (GPT,530) AAA

WRITE (J2T,

2) DELTA(IL),DELT(IL), YEND(IL)

READ (INPT, 530) AAA

READ (INPT,*) NBRR(IL)

WRITE (SPT,530) AAA

WRITE (OPT,3) NBRR(IL)

T (NBRR(TL) .NE. 0) TEEN

READ (INPT,530) AAA

READ (INPT, *) (XBRR(IL,ZITT),ITT=1,NBRR(IL))

WRITE (GPT,

530) AAA

WRITE (JP7,2) (XBRR(IL,ITT),ITT=1,NBRR(IL))

ZND IF

ARZA(IL) =2.*ERLESW

139 CONTINUE

7EMP . CHANGES SEPT/23/88
READ (INPT, *) DIFl,DIFZ,DIF3,DIF4
WRITE (JP7,2) DIF1l,DIF2,DIF3,DIF4

READ (INPT,S30) AAA
READ (INPT,*) DIF1l,DIF2
WRITE (GPT, S30) AAA
WRITE (JPT,2) DIFl,DIF2

ZRDC=0
IRELF=0

IF(NSUR.2Q.1l) IRELF=1

IF(LAT.2Q

READ (INPT,

.1) THEN

530) AAA

READ (INPT, *) NQL, IRER, ISTAR

WRITE (SPT,

530) AAR

WRITE (JPT,3) NQI,IREA,ISTAR

IND I¥

lite=mite
140 CCMNTINUE
142 continue

READ (INPT,*) NDBU
WRITE (JPT,3) NDBU
913 FORMAT (/SX, SKIN FRICTION COEFFICIENT =’,F10.5)
920 FORMAT(/SX,’ TOTAL WEITED SURFACE AREA =’/,F10.5)
211 WRITE(JPT,212)

21. continue
212

FORMAT (/2X,’ **x END QOF FILE CONTAINING AIRFOXL SECTION DATA HAS BE

1ZN REACHED ***’')
30 FORMAT(//SX,’TCP VIEW QF INPUT CONEFIGURATION’)
36 FORMAT (//5X,’SKETCH OF VORTEX STRIPS/)

RETURN
ZND

SUBRCUTINE nnvortex
IMPLICIT REAL*S8 (A-#,0-%)

PARAMETER
PARAMETER
PARAMETER
DIMENSION
DIMENSION
DIMENSION
dimension
dimension
d:mension

{IPL=2, IPS=80, IPD=15, IPC=50)
(I22=(6*50*20-IPL*IPS*IPD) *3)
(IP3=(£*50%23-TPL*IPC*IPD-IPL*IPC*18) *3)

XE (TRL, IPS, ipd), ¥YE (IPL, IPS, ipd) , 2B (IPL, IPS, ipd)

XXE (IPL, IPC, ipd) , YY2 (IPL, IPC, ipd) , ZZE (IPL, IPC, ipd)
XTI? (IPL, IPC, ipd) , YTIP (IPL, IZC, ipd), 27IP (IPL, IPC, ipd)
x(60),y(60),2(60),xx(60),yy(60),22({60)
xxx(60), yyy (60), 2=z {60)

text (20)

CCMMON /LOC/ FUL,FU2, YEND,PXL(6,9,2),PXT(6,9,2),PYL(6,9,2),

PXT1(6,9,20)



File: forplotali52.test Printed Tue Jul 25 10:17:28 1989 Login: LAN Page: 14

104 CCMMON /TIPVX/ NTLM(IPL, 18), NTMAX(I?L)

1042 CCMMON /ITRAX/ ITRAKE (IPL),NAERO, IS2AN, ITERS, NCONTS,MITE, IPCNCH
1043 COMMON /NCTT/ NCT, NCONW, NBT, NCOR (IPL, 15) , XU, NFSH (ZPL, 15) ,XUC
1044 COMMON /ALLRA/ BETAL,3BTA2, TANPHI,B2PEl, D4,D4SQ2
1045 COMMON /NSTRIP/ NSSW(6),NSST(6)

1046 CCMMON /ALIRBL/ NELM(IPL, IPD),NNELM(IPL, I2D), 2MIN (I®L, I2D)
1047 COMMON /NBC/ TTL(6),CONS(100),CE1(50),SNN(6,1S,2)
1048 COMMON /NFIL/ o7

1049 COMMON /INOUT/ INPT,J2T

1050 COMMON /SCRATC/ NFL1,NF12,N¥13,NF1l4,NF15,NF16,NF18,NF19, NF25,NF26
1051 COMMON /TORBOD/ IFORB

1082 c DIMENSION NW (6, *)

1083 common /plot/iplot, IPLE, YPWAK, IPTI2, ipwings, ipfslg, iforbody
1054 common /stp/ istop

1055 COMMON /IEDSUF/ 3SQD4P,NSOF, L2V, JB, ITER, XEND (I2L)
1056 COMMON /LATLZ/ LITE, LCA, NQ1, NQ2, LATT, IREA, MOl
1057 REWIND 3T

1058 1dk=26

1059 istop=0

1060 1f{iplot.eqg.l) idk=28

1061 isade = 0

1062 iz read (idk, 111, end=80) text

2063 write (3pt,1ll) text

1064 2I=3.14139263

1063 U3 = XOi-3

1066 ALP=ALPHA*180./PI

1067 AMACH=SQRT (1.~3ETA2)

1063 C WRZITE FRZE ELZMENTS LOCCATIONS

1069 read(idk, 140) ALP,AMACEH, ITER

1070 wrxte(3pt, 140) alp, amach, iter

072 C IT¥ (ITER.GE.XU3) WRITE (NF26,140) TTL,AL?, AMACE, ITER
1072 c*****ﬂ"x**********‘X*X****************

1073

1074 c 4/ 18/ 89

.075

1076 £ ( ngl .eg. 1) tken

1077 read (xdk, %10 ) »

1078 alse if ( ngl . eg. 2) then

1079 read (idk, 920) bk2

1080 alse 12 { ngl .eg. 3) then

1081 read (xd%k, 930) )

1082 elsa if ( aql .eq. 12) then

1083 read (idk, 940)

1084 end if

1085 c****‘R**t******************‘k**!

1086

2087

1088 DO 1 XX = 1, NSUF

1089 read (adk,141) kKX, MALL

1090 wrate (3pt,141)kkk,maxl

1091 call jiscyl (0)

1092 call jlwide (16383)

%093 DO 30 I=1,MAXL

1094 cEN*x if£ (z .ne. 1 .or. i .ne. 8 ) call jecolor (:)
1095 read (idk,180)%kXX, 6 iZI,X

1096 write (5pt,180)kkk,ii, Xk

1097 read (idk, 170) (XB(XX,6J,X),J=1,K)

1098 read (idk,170) (¥YB(XK,J,6I),Jd=1,K)

1099 zead (2dk,170) (2E(XX,J,I),J=1,X)

1100 1f (r.e9.1) go to 30

1101 1 (iple.eq.0) go to 30

1102

103 do 301 xpr=1l,Xx

1104 1£ (kpt.le.3) go to 301

1105 xkpt=kpt~3

1106 x (kkpt)=xe (kk, kpt, i)

1107 y{kkpt)=ye (xk, kpt, L

1108 = (kkpt)=ze (kk, xpt, i

1109 1 (kpt.eq.d4) call j3move (x(1),y(l).z(1))

1110 if (x(xkpt).aq.0. .and. y(kkpt).eq.0. .and.

1111 1z (kkpt) .eq.0. ) go to 303

1112 call j3draw (x(kkpt),y(kkpt),z(kkpt))

1113 301 continue

1114 303 continue

1118 30 continue

1116 call jlstyl (1)

1117 read (idk, 210) kKK, MAXW

1118 write {(3Jpt,210) kkk,maxw

1119 DC 40 I=1,MAXW

1120 crxx if (» .ne. 1 .or. 1 .ne. 8 ) call jeolor (2)
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1121
1122
1123
1124
1125
1125
27
1128
1129
1130
3.3
1132
1133
1134
1135
1136
1137
1138
1139
1140
1142
1142
1143
1144
1145
1146
1147
L.48
1149
1150
1151
1152
1153
11354
1158
1156
1157
1158

read (xdk,180) kXK, iI,X1

write (jpt,180) xkk,ii,b k1

read (idk,170) (XXB(XX,J,I),J=1,K1)
read (idk,179) (YW=E(XX,J,I),J=1,X1)
read (idk,270) (ZZE(XX,J,I),d=1,X21)
1£ (zpwak.eg.0) go to 40

do 401 xpt=l1,kl
xx{kpt) xxe (xk, kxpt, i)
vy {Xkpt) vye (kk,kpt, i)
zz (xzt) zza (kk, kpt, &)
12 (xpt.eqg.l) ecall j3move (xx(1),vyv(l),=z(1))
call 33draw (xx(kpt),yv(kpt),zz(kpt))
401 continue
40 continte
IT (TTL(XX) .EQ. 0) GO TO 60
call slstyl(2)
call jlwide (15383)
read (idk, 142) kXX, NCW
C 30 I=1,NCW
reac (idk,180) xXX,iI,X2
read (idk,170) (XTI2(XX,J,I),J=1,X2)
read (idk,170) (YTI®(XX,J,XI),J=1,X2)
.dk, 170) (272 (XK, J, I),J=1,X2)
.p.eg.C) go to 50

wouon

do 501 xpt=1,k2
e {xpe) = xtzp (kk,xpt,i)
yyv(kpe) = vtip (kk, kpt,i)
zzz(kpt) = ztip (kk,kpt,i)
12 (xpt.eq.l) calil 33move (stxx(2
call j3draw (xxx(kpt),yvv(kpet),z
50. cont:inue
20 CONTINUE
80 CONTINTE
1 CONTINGE
rszde = iside +1
1€ (iside .la. 1) go to 11
retuzn
113 format (20a4)
140 TORMAT (1H1,//,1X,12BEALPHA(DEG.)=,¥6.3,14H MACH NUMBER=,T6
1 3,198 ITERATION NUMBER=, I2)
142 FCRMAT (181 // 1X, 21HLEADING ZDGZ EZLEMENTS, 5X, 10HSURFACE # ,I2, 35X,
2' S':R:'_D # ’ / ‘{ 2’3****1**************** sx 115******‘**** 3‘{ ’rx

&********’)

1790 FORMAT (12 ,14F9.4)

)3 )
zz {kpt))

180  FCRMAT (18 , 6H x*xxx 312 5H I2,5%,12,680 xxxx)
210  FORMAT (1E1l,//,14E JRKE ’LZMEVTS 5X, 108SURFACE 4 ,I2,5X,’STRI® § ’
1,22/, 143 TEETETXEXFIRR SX, LIHXRRXXXLXXXE, GX, / XX FXXXX TR )

142 FCRMAT (1H1,//,13B TIP ZLEMENTS, 5X, 10HSURFACE # ,I2,5X,'STRT™ % /,

bV 14H *****I*******' sx’ lm***********' sx' I XEXXRKRRRR! )

-/

80 1s5Top=l

CEAX T XXX AAARARAA LR LA A R RN RARARXR XXX RN

910 format ( Sx, ‘roll rate = ’, £10.3)

920 <format ( S5x, ‘sideslip angle =', £10.3, 1x,’'degrees’)
930 <ormat ( Sx, ‘yaw rate =/ , £10.3)

940 <format ( Sx, ‘with controi surface deflect:ion’ )

CEEARTAXEEL LA LT AAAACCAA AR XX TR RT XN

RETURN
END

c.

c.

c..

SUBROUTINE FORINTP
c IMPLICIT DOUBLZ PRECISION (A-#,0-2)
common /plot/iplot, IPLE, IPWAK, IPTIP. ipwings. ipfslg, iforbody
dimension x=¥(200),yx£(200),zr£(200),x1£(200),ylE(200),z1(200)
CCMMON /COUNTE/ ILFOR, ILAFT, ILMAX, ISY
CCMMON /INOUT/ INPT,JPT
xdk = 28
read (:idk, 4,end=8) ttt, ILMAY, ILFOR, ILAFT
max = ilmax - i1lfor +1
read (1dk,5) ttel B-16
read (i1dk,50)
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1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1228
1227
1228
1229
1230
1231
1232
1233
1234
1238
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1248
1247
1248
1249
1259
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
127§
1276
1277
1278
1279
1280

w

[+

zead (idk, 60)
raad (idk, 60)
read (idk, 60)
zead (idk,70)
read (idk, 60}
read (:dk, 60}
read (idk, 60)
8 contiaue

{(RE (37}, JJ=1, max)

(YRF (33) , J3=1, max)
(ZRF (JJ) , JJ=1, max)

(XTF (55) , 59=1, max)
(¥LF (55) , 3o=1, MAX)
(2L= (35) , I5=1, MAX)

call jlstyl (3)

if (2 ‘o"body

do 2 £ =1, max

1 (L .eq. 1) call j3move ( xrf(l), yrs
LE ( xz£(2) .eq. 0. .and. yrf(x) .eq. 0.
l::f(;) .eqg. 0. ) go to 2

call 33draw ( xx£(i), yrf(i), =zzZ(i) )
continue

do 3 L =1, max

if (L .eg. 1) call j3move ( x1(1),
12 ( x1£(3) .aq. 0. .and. yl£(i) .eq. 0.
1z18(L) .eq. 0. ) go to 3

call 33draw ( x1£(i), yl£(i), zl£4i) )

continue
continue

.e¢. 0) go to 6

60 FORMAT (1X, 8F12.5)

50 format (a47)
70 format (a2495)

4 format (al8,3i

5 <£ormat (a25 )

333 RETURN

aaoaoon

ZND

12)

FONCTION FUR(X)

COMMON /FUSRAD/ IFR,IZN,XFF (21),RFF(21),ARF(20),3BF(20),CCF

1DDF (20)

IF (¥R .NE. 0) GO TO 10

10:17:28 1989 Login: LAN Page: 16

2(1), =xI(1))
.and.

yif(1), =z1£(1))

.and.

* DEFINE THE FUSELAGE RADIUS AS A FUNCIION OF X *

g4 1)

¥ H

A3=(1.-A2) **0.75

TUR=0.2892*A3

GO 70 S

2 FUR=0.2892
GO T0 5

10 CONTINUE
K=1

12 IF (X.GE.XFF(K)

X=K+1

T (X .GE. IFN) GO T0 20

GO TO 12
15 SM=X-XFF(X)

1068, ASSUMED TO BE SIMILAR TO THAT OF NASA MEMO-
0-5-38A TRCM NOSE 7T0 C.G.

(~< GT.3.4583) GO TO 2
1=2. % (X+0.3742) /7. 665
A2=(1.-A1) **2

LAND. X.LT.XFF (K+1)) GO TO 15

FOR=AAF (K) *SM**3+BBF (K) *SM**2+CCF (X) *SM+DDF (X)

GO T0 S

20 IF (X .LT. XFF(1l)) GO 70 25

X=IFN-1

GO T0 15
25 X=1

GO T0 15
5 RETURN

END

c*****I*‘k****‘k**********?

FUNCTION SLOP (X)

o000

COMMON /FUSRAD/ ISR, IFN,XFF(21),RFF(21),AAF(20),BBF(20),CCF(20),

1DDF (20)

IF (IR .NE. 0) GO T0 10

* DEFINE THE DERIVATIVE COF FUSELAGE RADIUS

MULTIPLIZD BY RADIUS, OR,

=R (DR/DX) . ~*

WITH DIMENSIONAL X

(20),

B-17
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1281 o] 1063

1282 IF(X.GT.3.4583) GO 70 2

1283 Al=2.*({X+0.3742)/7.665

1284 AZ=1.-A3

1285 A3=SQRT (1.-A2*A2)

1286 SLOP=0.032734*A2*A3

1287 GO 70 S

1288 2 SLOP=0.

1289 GO 70 3

1290 10 CONTINUE

1291 X=1

1292 12 T X.GR.XEP(X) JAND. X .LT. XFF(X+1)) GO MO 15
1293 X=Krl

1294 IT (X .GE. IFY) GO T0 20

1295 GO TO 12

1296 13 sM=X~ZFF {X)

1297 SLOP=3.*ANF (X) *SM**2+2 , *BBF (X) *SM+CCF (K)
1298 SLOP=SLOP*FUR (X)

129% GO T0 5

1300 20 IF (X .LT. XFP(1)) GO 7O 25

1301 K=IFN~1

1302 GO TC 15

1303 25 X=1

1304 GO 10 15

1305 S RETURN

1306 ZND

1307

1308 c*w*v:x***x*t*f*******r*

1309 subroutine £lgcal

1310 COMMON /FUS/ XF(20),XCF (20),RF(20),SNP (5,20), XXLEF, XTEF, WARD (20),
1312 1CSE(5,20) ,XAS(6) ,F0,F10, WKN, RBX, X1, NCUM, NF, NT, XK= (5) , X=, NTL, LWF
1312 common /fusrad/ ifx, ifn,x(21),zad{2l),aaf(20),2b£(20),cc£(20),
1313 1dd£(20)

1314 dimensxon pl(20),p2(20),23(20),p4(20),95(20),26(20)
1315 xuia =xas(l)

1316 xmaxz=xas {2)

1317 ®c=3.4583

1318 x(i) = xmin

1319 rad(1l) = 9.

1320 1 =1

1321 do 3+ =2, 20

1322 () = x{1) + 0.5*(i~-1)

1323 rad{i) = fur (x(i))

1324 l=1+1

1325 £ ( x(3) .gt. xc) go to 4

1328 3 continue

1327 4 continue

1328 x{l) = x¢

1329 =ad () = fur ( x(1) )

1330 l=1+1

1332 x(1) = xmax

1332 rad (1) = fur ( x(1) )

1333 100 format (lx,8£12.4)

1334 =0

1335 1fni=l - 1

1338 do 1 u=1,ifnl

1337 rad2=rad (i+l)

1338 radl=rad (i)

1339 dl=x(1+1) -x (i)

1340 xel=0,57dl

1341 xc2=xclid

1342 d=d+dl

1343 pi{x)=xc2

1344 22(2)=0.0

1345 23(1)=0.0

1346 pd (2)=rad2

1347 pS5(2)=radl

1348 p6(2)=dl

1349 A continua

1350 call jopst {’cylin’)

1351 do 2 3=1,4ifnl

1352 call jsedfl (1)

1353 call jeylia (pl(3).p2(3),p3(3),p4(3),p5(3).p6(3),12,0)
1354 2 continue

1355 call jelst (‘cylin’)

1356 call jtrvst (’cylin’)

1357 retur

1358 end

1359 B-13
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1361 CEXTXXAXXTAXA XA KT XX XX AXKXXRXKARKRKRK
1362

1363 subroutine flgunsym

1364 COMMON/SRCT/ISYM, JSCT, TSF (21, 21),RSF(21,21)
1365 common /fusrad/ ifz, ifn,x(21),rxad(21),aaf{20),bb£(20),ces(20),
1366 1ad£(20)

1367 c******‘x******************'X**‘k****
1368 ccee To get the wings without £ill ( i.e. line frames ) the data set
1369 cece should have ihide =1 .
1370 ccee This subroutine 1s used for unsymmetrical flg e.g. elli
1371 c**‘kY*'k***t**********************X’
1372

1373 pi=3.14159263

1374 dola1=1, in

1375 xx = x(i)

1376 vy = 0.

1377 zz = 0.

1378 CEXAXXXXXXEXERLXXLXXXKRRAR

1379 21 = x(3i)

1380 cheta = t£sf (i,1)

1381 theta = theta * pi/l80.

1382 vl = zsf (i,1) * sin (theta)
1383 z1l = =s£ (i,1) * cos (theta)
1384 %3 =xl

1385 call j3move (x1,yl,z1)

1386 do 3 k = 1}, 3scs

1387 sheta = ts£( i, k)

1388 theta = theta * pi/180.

1389 v3 = s (i,k)* sin (theta)
1390 23 = zsf (i,k)~ cos (theta)
1391 call j3draw (x3,y3,z3)

1392 3 con:;nue

1393 call 33move (xl,-yl,zl

1394 x4 = =l

1395 do 4 kk= 1, isct

1396 theta = £sf (i,kk)

1397 theta = theta * pi/l180,

1398 v4 = rsi (i,xk) *sin (theta)
1399 z4 = =sf (1,%k) *cos (theta)
1400 call 33draw (x4, -~y4, zd)

1401 4 cont-nna

1402

1403 do 2 3 = 1,3s8c%,2

1404 <l = x (i)

2405 theta = tsf (&,

1406 theta = theta * pi/180.

1407 vl = zsf (i,3) * sia( theta)
1408 zl = z3f (i,3) * cos{ theta)
1409 call 33move (xl,yl,zl)

1410 theta = tsf (L,3)

1411 theta = theta * pi/180.

1412 L = 141l

1423 22 (22 .gt. ifn ) go to 2
1414 x2 = x (i)

1415 v2 = zsf (ix,3) *sia ( theta)
1416 22 = zsZ (z21,3) *cos { theta)
1417 call 33draw ( x2, 72, =2)
1418 call 33mova (x1,-yl,zl)

1419 call 33draw (x2,-v2,z2)

1420 2 continue

1421 b continue

1422 return

1423 end

1424

B-19
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1 T-16¥L WITH FREE VORTEX FILAMENTS

2 GROUP 2 NCASE, NGRD, NSUR

3 1 0 2

4 GRCU? 3 LAT, IBLC,XT, ISD, NLDMM

3 1 1 1 90

3 GROUP 4 NC,ML(I),I=1,NC,NWING,IWGLT,I®0S

7 2 7 4 2 0 0

8 GROUP 5 NF?,NJW, NVRTX, MVRTX, NLEF, IV, NAL

9 i1 1 0 0 0 0 O

10 GRCU? 6 DF

11 0.

12 GROUP 7 NW(1),NW(2),ICAM, IST, f7, ZTHCX, Ns7, NDIT
13 € 0 0 0 0 ©6 0 O

14 GROU? 17 IPN

15 0

16 GROU? 18 XL (1), XXT(1), ¥YL(1),XXL(2),XXT(2),¥L(2),2S,DI=Z=D
7 1.38 10.0 .4 8.0 0.3 2.8 0. 0.

18 GROUP 17 IPN

19 0

20 GROU? 18 X (1),XXT (1), YL (1), XKL (2),XXT(2), Y (2), 2S, DIE=D
1 8.0 10.3 2.8 9.5 10.5 4.05 0. 0.

22 GROUP 24. ICNLE

23 0

24 GRCUP 25. RC

25 .0007

26 GROUP 26 TWST,RINC, TI)

27 0. 0. 0.

28 GROUP 4 NC,M1(I),I=1,NC,NWING, IWGLZ, IPCS

29 2 3 5 0 0 O

30 GRCU? 5 NEP, NOW, NVRTX, MVRTX, NLET, IV, NAL

31 1 0 0 0 1 O

32 GROGP 6 DF

33 0.

34 GROUP 7 NW(l),NW(2),ZCAM, IST, ICAMT, ITHECK, NST, NDIT
3s 5 0 0 0 0 0 0 O

36 GRCUP 17 I®N

37 o]

38 GRCUP 18 XXL{1l),XXT(1),¥L(1),X(L(2),XXT(2),¥YL(2),28,DIE=D
39 8.3 1..8 0 8.5 i..8 .4 .4 90.

40 GROUP 17 I2N

41 0

42 GROU? 18 O (1), XXT(1), YL (1), XXL(2), XXT(2), YL(2), 25, DIEZD
43 9.5 11.18 .4 10.25 1.1 1.4 .4 90.

44 GRCUP 24. ICYWiZ

45 s}

46 GRCUP? 25. RC

47 .0

48 GROUP 26 TWST,RINC,TINP

49 0. 0. 0.

50 GROU? 39 AM, RN, ZALZFSW, CREF,BREF2, XREF, ALRCON

51 0.L 2.15 18.82 6.08 4.05 6.7 0.

52 GROUP 40 ALNM, SNUM, DVRTX, CLDS

83 2. L. 0. 0.

54 GROU? 41. ALPA

55 50. 130.

56 GROUP 42 SNI, SNE,CTILY, SIETH, XCNTD, YCNTD, {TILT, SR
57 1. 7. 1.84 7.045 9.15 2.8 3.8 1.

58 GRCUP 43 HEIGHT, ATT

59 9. 0.

60 GROU? 44 ?2,3K,RL

61 .01 0.08 0.

62 GROUP 45 XF, NT,NCUM, NF, IBY, IBCM

63 1 2 8 168 1 ¢

64 GRCUP 46 XAsS(1l),XAS(2),FUSIND,FUSNO, FSHAP, X1,X2,X3
65 0. 12. 1. 9. 0. 0.8 0.8 1.38

66 GROU? 47 ISYM,JSCT

87 10

68 GROUP X%

69 0. 0.5 1.0 1.38 3. 6. 8. 10. 12.

70 GROUP RFF

n 0. .2 .3 .4 .4 .4 .4 .4 .4

72 GRQUP XFD

13 0. 1.2.3.4.5. 6. 7. 12.

74 GRQUP S1 RFD

15 0. .3 .55 .8 .75 .7 .65 .6 .§

76 GRQUP 57. IFORBL

77 1

78 GROUP 58. IPRINT, IXCASE, ISY, ISHARP, NCIRCLE

79 0 L 0 0 0 B-20

80 GROUP 59. BSEP,COEFFl,COEFF2,COEFF3,CSEP
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31 6. 0. 0. 0.25 O

82 GROUP 60. XORING(X), I=1,6

83 0.04 1.23 -0.62 1,71 0.33 0.15

84 GROUP 65. IWAXE

85 0

86 GROU?2 79. LEV

87 1

88 GROUP 80. NSOF, NPC, IC2,MSTW,MITE

89 1 0 1 0 10

90 GRCUP 81. ITIPV, MST

91 0 o

92 GROG? 82. MULTIG,XITR

93 1 4

94 GROUP 83. DELTA,DELT, XEND

95 0.8 0.9 0.

96 GROUP 84. NERR

97 [¢]

98 GRCUP 86. DIF1,DI=F2

S9 1.25 1.25

100 GROUP 87. NQ1,IRZA, ISTAR

101 2 0 0

102 PLOT GROUP 1. IPLOT, PLE, 2PWAXK, 12712, IPWINGS, IRFSLG, I8
.03 bt 0 1 0 1 1 1 b3
104 PLOT GROUP 2. ¥R, YR,2ZR,XE,Y¥E,2E,VA (VIEW ANGLI: Z0CM)
105 6. 0. 9. 6. 0. 15 5

106

D2, IFCRI0DY

B-21



File: plotoptions Pninted Thu Jul 27 13:10:29 1989 Login: LAN Page: 1

Bed §3 g f jd pd e B O 0 DY R WN A

WO~ WO

This f£ile lis
i ifferent opt:ions, and 0 does not plot ik,

xxx* TOP VISW X*xxx

PLOT GROU? 1. IPLOT, IPL=E, IPWAK, IPTI?, IPWINGS, IPFSLG, IHIDE, IFORSODY
1l 0 1 0 1 1 1 b3

PLOT GROUP 2. XR,YR,ZR,XE,YE,ZE,VA (VIZW ANGLE: ZCOM)
6. 0. g. 6. Q. 15 75

xxx* DERSPECTIVE VISW *xxx

PLOT GROUP 1. IPLOT, IPLE, IPWAK, I2TIP, IPWINGS, IPFSLG, ISIDE, IFORBODY
1

1 0 1 0 b3 1 1
PLOT GROUP 2. XR,¥R,2R,XZ,¥Z,2E, VA (VIEW ANGLE: ZOOM)
S. 0. 0. -6. 3. 3 45.

X AK S:Dg Y?T.L.'W Y % ke

PLOT GROGP 1. IPLOT, IZLZ, IPWAK, 2712, IPWINGS, IPFSLG, IHIDE, IFORBODY
L [} 3 2] 1 1 1 1l

PLOT GROGP 2. XR,Y¥R,2ZR,7E,¥S,2E,VA (VIEW ANGILIZ: 200M)
0. 0. ¢ 10. 8 0. 110.

PLOT GROUP 1. IPLOT, IPLE, IPWAX, IPTI2, I2WINGS, IPFSLG, ZEZIDE, IFORBCDY
1 0 1 0 1 1 1 1

PLOT GROUP 2. XR,YR,2R,XE,YE,2E,VA (VIEW ANGLZE: Z0CHM)
0. o. 0. 15. 0 0. 90.

ts plot options for different views. A value of 1 is for

BR-
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1 F-5 BASIC WITE SZCTIONAL DATA, WITH FOREBCDY VCRTEX LIZT
2 GROU? 2. NCASE, NGRD, NSUR
3 10 3
4 GROUP 3. LAT, IBLC, KT, I3D, NLOMM
s T 0 1 L1
$ GROUP 4. NC, ML(D),I=1,NC, NWING, ZWGLT, I20S
7 33 3 4 3 0 0
8 GROU? S. NFP, NOW(I).I=1,NFP, NVRTX, MVRTX, NLEF, IV, NaL
9 10 0 0 0 O
0 GROUP §. DF
11 9.
z GROUP 7. NW(l),NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
13 6§ 0 6 0 0 0 0 0
14 GROUZ 17. IPN
15 0
1 GROUZ 18. XXL(1),XXT(1),YL(3),XXL{2),XXT(2), YL.(2),2S, DIEED
L 5.25 9.25 0.5 6.8 9.2 1.23 -,12 0.
18 GRCTP 17. I2N
19 9
20 GROUPD 18. IOGL(3),XXT(1), YL (1), X (2), &XT(2), YL(2), 2S, DTEED
1 6.8 9.2 1.23 7.337 9.091 2.13 -.12 0.
22 GROUP? 17. IPN .
23 3
24 GROUD 18. XX (L), KXT(L), YL (L), XXL(2),XXT{2),YL(2),2S,DIHED
2s 7.337 9 061 2.13 8.28 8.9 3.7L -.12 0.
26 GROUR 24. ICNLE
27 0
28 GRCU? 25. RC
29 30146
30 GROUD 26. TWST,RING, TINP
31 o. 0. O.
2 GROUD 30. INMM, NARM
3 14 1
34 GRCUP 31. ALPO, ¥IB, ¥CS, CLCD, PARME
35 -5.71 0.5 3.71 J. 0.5
36 GROUP 32. AW (ANGLES OF ATTACK, IMMM-7ALUES)
37 ~3.0000 2.3000 6.0000 8.5000 9.5000 11,0000 12.0000 14.0000 15.0000
38 20.0000 24.0000 28.0000 32.0000 36.0000
39 GROUP 33. CL (ITNMM-VALUES)
40 -3.2144 0.3478 0.7790 0.9657 0.9126 0,5090 0.9056 0.8966 0.9077
41 0.3454 1.0474 1.1508 1.2126 1.2397
42 GRCUZ 34. AW (ANGLES OF ATZACK, INMM-VALUES)
43 -3.0000 3.0000 6,0000 8.500C 9.5000 11,0000 12,0000 14.0000 16.0000
44 20.0000 24.0C00 28.0000 32.0000 36.0000
4s GROUP 35. CD (INMM-VALUES)
16 9.00"3 0.0098 0.,0114 0,0132 0.0175 0.0392 0.0535 0.0814 0.1153
47 0.1935 0.3111 0.4519 0.3923 0,7291
as GROUP 36. OW®F
49 0.2500
50 GROU? 37. AW (ANGLES CF ATTACK., INMM-VALUES)
51 -3,0000 3.0000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 1§.0000
52 20,0000 24.0000 28.0000 32.3000 36.0000
53 GROUP 38 CM (INMM-VALUES)
54 -3.0285 -0.0526 -0,0636 ~0.0720 -0.0394 -0.0610 -0.0754 -0.1044 -0.1106
55 -0.1201 -0.1513 -0.1882 -0.2188 -0.2445
ss GRCUP 4. NC, ML(I),Z=1,NC, NWIXNG, IWGLT, IP0S, FOR H.T
57 2 3 3 2 0 0
s8 GROUP 5. NFP, NOW(I),I=1,NFP, NVRTX, MVRTX, NLEF, -V, NAL
59 T L 100 900
0 GROUP 6. OF
31 e.
82 GROUVE 7. WW(l) NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
83 5 0 0 0 0 0 0 0
64 GRCUP 17. IPN
85 0
65 GROUP 18. XXL (1), XKXT(1l).Y¥L(1),XXL{(2),XXT(2),¥L(2),2ZS,DIEED
67 10.5 12,12 0.5 10.947 12.066 1.23 -.31 -5,
58 GROUP 17. IPN
69 9
70 GROUP 18. XXL(1),XXT(1),¥L(1),XXL{2),XXT(2),YL(2),2S, DIHED
7 10.947 12.066 1.22 11.5 12 2.13 -.31 -5,
72 GROUP 24. IGNLE
73 )
74 GRCUP 25. RC
75 .00146
76 GROUP 26. TWST,RINC,TINP
77 9 0. o.
78 GROUP 30. INMM, NARM
79 0 0
80 GRCUP 4. NG, M1{I),I=1,NC, NWING, IWGLT, IPOS, FOR V.T
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16 1 0 0
GROU® 5. NFP, NOW(I),I=1,NFP, NVRTX, MVRTX, NLEF, IV, NAL
1110 0 1 0
GROUP 6. DF
0.
GROUR 7. NW(1),NW(2), ICAM, IST, ICAMT, ITECX, NST, NDIT
5 ¢ 0 0 0 0 0 0
GROG? 17. IDN
0
SROUP 18. XHTL(L),XXT(1), YL(1), XKLL (2), XXT(2),YL{(2),2S,DILED
9.8 12.5 0. 11.2 11.% 2.0 .4 90.
GROUP 24. ICNLE
0
GROG® 25. RC
00148
GROUP 26. TWST,RINC,TINP
0. 0. O.
GROUP 30. INMM,NARM
o 0

GROUP 39. AM, RN, HALFSW, CREF, 3REF2, XREF, ALPCON
.1 .56 7.57 2.278 3.71 7.4 0.
GROUP 40. ALNM, SNUM, DVRTX,CLDS
2, 1. 0. 0.
GROUP 41. ALZPA
0. 38.
GRCUP 42. SNI,SNE,CTILT,S
1. 3. 2.45 .71 8. 1
GROUP 43. HEIGAT,ATT
0. o0.
GROUP 44. ?,3K,RL
0.02 0.08726 0.02
GRCUP 45. XZ,NT,NCUM,NF, IBY, IBCM
L2 9 3 1 1
SROUP 46. XAS(1),XRS(2),FUSIND,FUSNC,FSHAP, X1,6X2,X3
0. 13. 1. 14. 0. 0.86 0.86 3.5
GROTUP 47 IS¥M,JsSCT
1 0
GROUP 48. XFT, FUSNO-VALUZES
0.000 0.250 0.500 0.750 1.000 1.250 1.500 1.750
2.250 2.500 2.750 3.500 13.000
GRCU? 49. REF
0.000 0.07¢ 0.135 0.184 0.247 0.296 0.339 0.377
0.437 0.460 0.477 6.500 2.5C0
GROUP 30. XZD FUSNO-VALUES
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. l0. 1l1. 12. 13.
GROUP 51. FUSZLAGE RADII IN SIDE VIEW
9. .2 .35 .45 .83 .85 .65 .65 .6 .5 .4 .4 .4 .4
GROUP 354. N3CM
5
GROUP 55. XBCM, NBMC-VALUES
0. 3. 5. 7. 0. 13.
GROUP 56. ZBCM
-0.3 -0.22 0. 0. 0., 0.
GROU? 357. IFCRBI
1
GROUP? 58. IPRINT, IXCRSZ, ISY, ISHARP,NCIRCLZ
o ¥ 0 0 O
GROUP 59. BSEP,COEEFL, COEFF2,COEFF3,CSEP
0. 0. 0. 0.25 0
GROUP 60. XORING(I), I=1,5%
0.11 1.32 -0.81 2.05 0.55 0.36
GROU? 69. IWAKE
0
GROUP 79. LEV
1
GROUP 80. NSUF,NPC, IC2,MSTW, MITE

fﬂ
>3
w2
-~ 13

D, ¥CNTD, XTILT, SR

-

1 0 8 038

GROUP 81. ITIPV,MST
0o 0

GROUP 82. MULTIG,XITR
14

GROUP 83. DELTA, DELT, XEND
9.3 0.55 1.
GROUP 84 NBRR

0

GROUP 86. DIF1,DIF2
.5 .5

GROU? 87. NQ1, IREA, ISTAR
2 0 0

2.000

0.410

PLOT GROUP 1. IPLOT, IPLE, IPWAKX, IPTIP, IPWINGS, IPTSLG, IHIDE, IFORBODY
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161 1 0 1 S 1 1 1 1
162 PLOT GROUP 2. XR,¥YR,ZR,XE,YE,2E,VA (VIEW ANGLE: ZOCM)
163 4. 0. 0. 4. 0. 10. 90.

B-25
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1 Thas £ile lists plot options for different views. A value of 1

2 plotting different options, and 0 does not plot it.

3

4

s xXxxx  MOP YIZW Xx**x

6

7 PLOT GROUP 1. IPLOT, IPLE, I2WAK, IPTI?, IPWINGS, IPFSLG, IZIDE, IXORBODY
8 1 0 1 0 1 1 1 1

9 PLOT GROU? 2. XR.Y¥R,ZR,XZ,YZ, 22, VA (VIEW ANGLZ: ZOOM)

10 4 0 0. 4 o] 10. 50.

11

12

13 *xxx DERSPECTIVE VIEW **x**

14

15 PLOT GROUP 1. IPLOT, IPLE, IPWAX, IPTI2, IPWINGS, IPFSLG, IZIDE, IFORBODY
18 b 0 1 0 1 1 1 1

7 PLOT GROU? 2. R, YR, 2R, LE,YE,ZE, VA (VIEW ANGLE: 200M)

18 S. 0. 0. -6. 2. 3. 45.

19

20

21 xxxx GIDE VIEW »**x**x

22

23 PLOT GROUP 1. IPLOT, IPLZ, IPWAKR, I2TIP, I2WINGS, IPFSLG, IKIDE, IFORBODY
24 1 0 L 0 1 1 1 1

28 PLCT GROUP 2. XR,¥R,ZR,XE,¥E,ZZ,VA (VIEW ANGLE: 200M)

26 8. 0. 0 8 6. 0. 1i0.

27

23

2S *xxx TRONT VIEW *xxx*

30

31 PLOT GROUP 1, I2LOT, IPLZE, IPWAXK, I2TI2, IPWINGS, IPFSLG, IHIDE, IZCRBODY
32 b3 0 L 0 1 1 1 1

33 DLOT GRCUP 2. XR,¥R, IR, X2, IE,22,VA (VIEZW ANGLZ: ZOOM)

34 0. 0. 0. 20 6. 32.9%0.
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Wesasise: bk { [rvre—.

RIGAT WING TREZ ZLIMENT SHAZE
ALPHA (DEG.) =30.000 MACH NUMBER~ 0,100 ITERATICN NUMBER~ 1
SIDESLIP? ANGLZ ~ 4.584 DEGREES

LZADING ZDGE ELIMENTS SURFACS # 1 STRI? # 11
P R R T TewwrTTRCEY Txrewernwe
Teww 3 K 23 wwer
10.0283 2.0392 1.4881 1.,3800 0.94%0 1.81i0 2.5038  3.2222 3.9405 4§.5388  3.3772 6.0988 6.8238  7.3322
3.250¢S 8.9688 9.6872 10.40S5 13.20S5 16,0055 18.30S5 21.6055 24.4055
€.6022 0.6022 ©.4000 0.4000 0.400C 0.4000 0.4000 0,4000 0.4000 0.4C00 0.400C 9.40C2 $.4000  9.40C2
£.4000 0.4000 0.45000 0.43000 0.40C0 0.4000 C.3000 0.4000 0.40C0
9.0000 0.000C 0.0000 0.0030 0.0000 0.4310 0.8310 0.8310 0.8310 0.83:10 00,8310 0.831¢C $.8310  0.831e
0.8310 0.8310 0.83:10 0.8310 0.8310 0.3310 0.8310 0.8310 0.8310
Teer 1 2 21 wwex
10.0667 2.9418 2.0392 1.9378 1,833 2.2784 3.0499 3.8488 4.6134 $.3669  6,322% 6.8759 7.6219 8.383¢
9.0711 9.3086 12,2094 14.5:i79 16,3056 18.3689 20.8098
0.9333 0.9333 0.6022 0.6022 0.6022 0.8205 0.4861 0.7083 0.9620 1.2547 1.5384 1.8229 2.1287 2.4686
2.8408 3.1719 4.5838 5.5863 6.1364 6.8879 7.0042 -
9.0000 9.9000 0.0000 0.0000 0.0000 0.4870 0.6508 0.5272 0.4559%  0.4310 C.4832 0.5569 0.8303 0.6815
0.6333 0.70982 0.4310 1.4498 3.1084 4.8487 6.8605
“wew 3 3 i xR
L0.1207 4.1204 2.9418  2.8S5ii  2.4903  3.184S 3.8106 4.6019 5.4859 6.3334 7.1523  7.9581 8.7029  9.3993
11.2673 13,5437 15.8819 :18.83i3 20.8223
..3659 1,3659 0.9333 0.9333 0.9333 13,1302 1.0662 0.7241 0.6022 0.6022 0.8004 1.2252 1.7329 2.3033
4.3919 5.1982 5.6310 6.0183  5.3324
$.3000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9248 1.1900 11,0886 0.7500 0.4543 0.4310 0.4310 £.43%2
0.43%0 1.8479 3.3282 4.1467 5.604S
eevr 7 4 17 werw
8.1793 $.3963 4.1204 4.0443  3,7404 §.3218 4.9457 5.8531 6.7962 7.757%  8.7139 9.56502 10.3777 1Z.93C3
14.8988 17.3534 19.8118
1.8341 1.834% 1.3659 1.3659 1.3659 1.543S 1.6158  1.4476  1.1387 0.8249 0.8275 0.5022 $.8985  2.4lC4a
$.4023 5.2679 $.4758
S.80C0 0.C000  0,0000 0.0000 0.000C 0.4310 0.9262 1.3434 1,848S 1.4912 1.2226 0.8375 0.3388 0,.3317
2.4310 ~.4632 2.7873
weww 1 3 i3 wxw .
20.2333 §.57%4 5.3965 $.3357 5.0936  $.8552 6.1527  7.2601 8.4255 9.5044 10.7755 13.4639 15,1636 13.8495
21.3388
2.2687 2.2667 1.8341 1.8341 1.8341 1.9807 2.1299  2,0547 1.8844 1.,6443 1.3385 0.6046 =-0.0242 =-0.0823
-3.8628
5.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9417 1.4256 1,7068 1.8439 1.8797 1.6288 1.2196  0.431°
3.431¢
LR T Y 4 15 ewwn
20.2747 7.4777 6.3754 6.5289  6.3437 6.6965 7.2866 8.1427 9.0354  9.940% 10.843C 13.4634 15.7316 18.317%
26,9921 .
2.3978 2.3978 2.2667 2,2667 2.2687 2.3797 2.6018 2.5236 2.6407 2.8130  2.5338 2.909S 3.4637 3.3388
3.2381
3.0000 0.000¢ 0.0000 ©0.0000 0.0000 0.4310 0.9234 1.2789 1.5220 L.7185  1,9061  0.9941 2.5394 3.6073
4.4278
vrwn ‘_ i S‘S cwwen
~0.3000 8.0288 7.4777  7.4422  7.300% 7.5656 8.1868 8,8765 9.5409 10.1236 12,2344 14.3963 16.3800 18.4933
20.6788
2.8000 2.8000 2.5978 2.5978 2.5978 2.6975 3.0357 3,1433 3.3881 3.7849  3.5338 5.9382 5.6234 4.9191
3.9300
0.0000 0.0000 00,0000 0.,0000 90,0000 0.4310 0.8049 0.,9240 0.9094 0.842% 1.3479 3.0883 5.0361 5.7323
8.176%
cves 3 8 1§ ewex
3.3412 8.334% 8.0283  §.0000Q 7.88%0 8.0676 8.6347 8.9148 9.0904 3.4629 11.9474 14,5204 17.2276 19.988C
22.7621
3.3576 3.087¢6 2.8000 2,8000 2.800C0 2.9399 3.5011  3.9952 4.0564 3.9421 2.7203 1.9364 1.3015  0.8388
€.3537
2.20¢C0 0.0000 0.0000 0,0000 0,0000 0.4310 0.4896 0,8791 1,1232 1.5462 1.,9632 2.7413 3.0698 3.214Q
3.4346
cvwe ) 9 1§ wewsn
10.4000 8.7707 8.3346 8.3092 18,2076 8.3274 9.0304 9.439% 9,7803 10.0919 12,2977 14.9695 17.3581 19,7044
22,1022
3.425C 3.4280 0 3.0576  3.0876  3.0576  3.2217  3.4962  3.791%  4.1440 4.3572  S5.4344 4.9936 4.3301 4.537¢
4.1819
0.0000 0.,0000 0.0000 0.0000 0.,0000 0.4310 0.6366 0.7577 0.8896 1.2295 2.5763 3.2884 4.7402 §.240°
7.6336
teer ] 10 15 weer
10.4588 9.,2067 8.7707 8.7500 8,6675 8.7680 9.1120 9.4490 9,8330 10.2445 12.8697 15.3397 17.8640 203.373¢C
22.9633
3.7924 3.7924  3.4250 3.4250  3.4250 3,5558  3.7497  3.6072  3.4832 3.4914  4.3546 4.1619  3.9242 3,3338
3.1165
0.%000 10,0000 0.0000 0.0000 0.0000 00,4310 1.1268 1.3173 1.4031 1.3764 2.4779 3.2988 4.4868 3.6868
5.6449 8_77




MMMA]

b

—— Pmmsend e

wwwe ‘,. 11- 14 wwww
10,4951 9.4762 35.2067 9.:908 9.1274
4.0194 4.0194 3.7924 3.7924 3.7924

0.0000 0.0000 0,90CC 0.0000 0.J000

WAKE TLIMENTS SURTACZ § 1 STRIZ # 12

TrRETRTC TR CORYTT Toevever RN TewwTwRTRw

exew 3 i g weww

10.0000 10.43310 11,2930 13.3430 15.7930
0.400C 0.4000 0.4CG00 0.4000  0,4000
0.0000 0.0000 0.0000 0.0000 0.0000

Trew % 2 g wewe

20.0283 10.4563 1:.0698 12.8643% 14.9022
0.6022 0.5022 C.7052 1.3582 1.5297
0.0000 0.0000 0.5967 1.78863 2.7247

weNw l 3 rrEww

8
10.0667 10.4977 11.2590 13.3i00 1S5.3189
0.9333  0.9333 1.2298 1.9496  2.78S9
9.00C0  0.0000 0.27S0 0.8S580  1.4283

8

wwr !. 3

10,3207 10,8517 11,3533 13.4739 14.8547
1.3639 1.3659 1.6261  2.3424  3.3389
0.0000 0.0C00 0.1810 0.38575 1.8330

weww 1 8 2] LR A2

10,3793 10,8193 13,4425 13.6360 7842
1,834 1.8341 2. 05/6 2.3460 2.7290
0.3000 0.0000 -0.021X 0.2954  0.3017

Twww '_ 6 3 -REw

10.2333 10.5643 11.4053 13.6271 1is.8
2.2667 2.2667 2.6094  2.9010 2.8
3.0000  0.0000 -0.2762 =-0.0720 0.0

wwww 1 - 8 reww

- v

10,2747 10,7057 11,1905 13.3817 13.3444
2.5978  2.5978  3.266% 3.7S60 4.8190
3.3000 0,0000 -0.2456 =-0.0978 -0,3812

Twww : 8 8 Twex

10.3000 10.7310 1:.2896 12.787 14.3828
2.8000  2.3000 3.4427 4.5743 5.3048

1.10

0.000C  3.0000 -0.134C 65 0,7362

ceew 3 9 g rwww

10,3412 :0.7722 :1.2018 12.9546 14.9614
3.0876  3.0576  3.8037 5.0384 5.6557
0.0000  0.0000 =0.0432 =~0.7257  0.0829

vwee 1 10 g v

10,4000 10.8310 11.0626 12,6185 14.3767
3.4280  3,4250 4.,2181 5.8396  6.8535
2.00C0  9.0C00 ~C.24%56 -0.1338 0.8334

vwew : :1 8 eeww

10.4588 10.8898 11.0270 12.0422 13,5478
3.79%4  3.7924  4.68424  6.8912  7.4069
0.5000 J3.0000 -3.0411 0.4426 1.9021

ew? ¥ ‘_ 12 8 ewww

t0.4951 10.9261 1:i.1386 12.3325 13.7101
4.01%4 4.0194  4.8280 6.4758  7.1620
0.0000 0.0000 =-0.2099 0.7501 2.3918

LIFTT WING FREZ EZLIMENT SHAPES

9.1972
3.8982
0.4310

16,7375
4.4720
1.43835

17.8596
3.1694

L)

1.6310

17.9802
2.8.47
0.8687

17.4137
$.228%
0.4029

16.3380
§.5444
1.9263

16.8900
6.4230
0.9515

16.0909
7.5404
2.1218

14.9992
7.7676
3.5831

15.0686
7.2078
4.1845

9.6840%
4.0823
1.071:

20.2930
0.5000
0.coocC

18,9948
3.0093
3.7339

19,3468
4.6074
2.1549%

18.9030
5.1483
1.3942

19,8663
3.7888
2.45872

19,9776
2.9029
1.9024

19.4948
$.4619
1.2252

18.7850
7.0837
1.9876

16.4s80
§.7633
$.8975

ALPHA(DEG.) =30.000 MACH NUMBER= 0,100 ITERATION NUMBER~ 1

SIDESLI? ANGLE = 1.384 DEGREES

LZADING IZDGZ ELIMENTS SURFACE ¢ 1 STRIZ ¢ 11

TversrYTRTIRTVYTIONARYCRC LY
reww 1 1 23 tewe

10.0283 2.0392 1.4881 1.3800 0.9490
8,250 8.9688  9.6872 10,4055 13,2055
-3.6022 -0,6022 -0.4000 -0.4000 -0.41000
=-0.4000 -0.4000 -0.4000 -0.4000 ~0,4000
0.0000 0.0000 0.0000 0.0000 0.0000
0.8310 0.8310 0.8310 0.8310 0.8310
reew 1 2 21 e
10.0667  2.9415 2.0392 1.9378 1.5335
9.0000 9.7038 12.1770 13.9508 16.0572
~0.9333 -0.9333 -0.6022 -0.6022 -0.6022
-3.2447 -3.6116 -4.8928 -6.4917 -7,5167
0.0000 0.0000 0.0000 0.0000 0,0000
€.5623 0.7176 0.4310 1.8929  3.4266
wewe 1 3 19 teww

trrEerRTET O tewenrene

1.8110
16.0055
~0.4000
~0.4000

0.4310

0.8310

2.2809
18,1636
-0.8457
-8.3297

0.4710

5.0826

2.5038
18.80S35
=0.4000
-0.4000

0.3310

0.8310

3.0661
20.2801
-0.8032
-8.9990

0.6182

6.7891

21.3247
5.5695
2.6292

20.806S
$.7767
2.,4161

21,8478
4.4472
3.2968

21.9318
3.0608
3.0022

3.2222
21.6083
-0.4000
=0.4000

¢.8310

0.8310

3.8469
~0.3330

0.4521

10.0430
3.8158
1.4442

3.9408
24,4085
-0.4000
-0.4000

0.8310

0.8310

4,012

-1.2240

0.4310

12,7121
4.6515
1.3131

4.6588

-0.4000

0.8310

5.3503
-1.5273

0.4599

15.2650
5.2772
2.2675

5.3772

-0.4000

0.8310

§.094%

~-1.8384

0.4828

17.6211
5.8633
3.6689

6.0955

-0.4c00

0.8310

§.847

-2.1357

0.5312

19,8244 22.2202
6.1220 5.0637
5.3773 7.1138
6.8138 7.85322
-0.4000 -9.4CCC
0.8310 0.831¢
7,8820 8,31l

-2.4691 -2.8211
0.5877 0.567%¢




10.1207 4.1204 2.541S 2.8S1: 2.45903
11.1800 13.0977 15.2185 17.0684 18.9833
-1.3659 =-1.3659 =-0.9333 ~0.9333 -0.9333
-4.8085 =3.9899 -6.7484 =-7.3654 -7.2128
0.0000 0.0000 0.0000 0.0000 0.00CC
9.4310 2.0943  3.7577 5.6943  7.7065
veww ] 4 17 wewr
10.1793 5.3965 4.1204  4.0443 3.7404
14.8794 17.2287 19.6159
-1.8341 -1.834% -1.365%9 -1.3659 -1,3635
-5.1451 =56.2648 =-7.0134
0.0000 0.0000 0.6000 0.C000 0.0000
0.5224 1.8552  3.1i28
LA A d b3 s ls -www
10.2333 6.57%4 $.3965 5.3357 5.0936
20.8481
~-2.2667 -2.2667 =-1,8341 -1.8341 -1.8341
-4.8681
0.¢00C 0.0000C 0.00C0 0.0000 0.00060
0.4310
rww 1. 6 ’-s reww
10,2747  7.4777 6.57S4 6.5289 6.3437
20.9216
-2.5978 -2.5978 =2.2667 ~-2.2667 -2.2667
-4.9691
0.0000 ¢.0000 0.00C0 .00CC 0.0000
$.8860
weww 1- 7 1_5 Twww
19.3000 3.0288 7.4777 7.4422 7.300S
21,5261
-2.8000 -2.8000 =-2.5978 -2.5978 -2.5978
~-7.321¢0
$.0000 0.0000 0.0000 0.0000 0,0000
7.6261
vewrw 1 8 ls LA L A4
10,3432 8.3346  8.0288 8.0000 7.8850
20.56313
-3.0576 =-3.0576 =-2.8000 -2.8C00 =~2.3000C
-3.5842
3.000¢C 0.5000 0.0000 0.0000 0.0000
8.2287
Teww 1 ] 15 e
10,4000 8.7707 8.3346 8.3092 8.2076
23.3802
-3.4250 =-3,4250 -3.0876 =-3.0S76 -3.0576
-3.3799
2.0000 0.0000 0.0000 0.%000 0.0000
$.3876
veew ‘. i.o :S cxww
20.4588 9.2067 8.,7707 8.7500 §.6675
22.7690
-3.7924 =3.7924 -3.4250 -3.4250 -3.42S¢C
-2.6413
3.2000 ©0.0000 0.0000 0.0000 0.0000
2.5984
seer i1 1q e
10.4951 9.4762 9.2067 9.1908 9.1274
«4.0194 -4.0194 ~-3.7924 -3.7924 -3.7924
0.0000 0.0000 0.0000 0.0000 0.0000
WAKZ SLEIMENTS SURFACE ¢ 1 STRI? ¢ 12
everrrevewwrwn erervereRwwe erwnvenww
Trew 1 ’_ 8 reww
£0.0000 10.4310 11.2930 13.543C 15.7930
~0.4000 =0.4000 =0.4000 -0.4000 =-0.400C
9.000¢ 0.0000 0.0000 0.0000 0.0000
cenrn 1 2 8 Ry
10.02S3 10.4563 11.0817 12.8861 15.0562
-0.6022 =-0,6022 =0.5743 -1.2515 ~-1.8411
0.0000 0.0000 0.5925 1.7536 1.8290
teer ) 3 g weww
10.0667 10.4977 11.3325 13.4538 15.2406
~0.9333 -0.9333 -1.0263 -~1.6512 =-2.9991
.0000 0.0000 0.1934 0.6083 0.8387
qeww 1 4 8 weww
10,1207 10.5517 11,3776 13.5672 15.5541
-1.3659 -1.3659 -1.5811 ~-1.9958 -2.8019
3.0000 0.0000 -0.1210 0.1890 0.8710
crew 1 5 a Teww

3.1743

-1.1631

9.4310

8.3098

-3.2333

0.4310

8.7436

-3.5714

0.431¢

9.1483
-3.9179
0.4310

18.0430
-0.4000
0.0000

17.0432
-2.5119
2.8440

17.3368
-3.6761
0.3803

17.3632
-3.5502
1.9799

3.7682

-1.1404

0.9688

4.9194

-1.7394

0.9241

6.1202

-2.2858

0.9249

7.23178

-2.7895

0.8652

8.156S

-3.2102

0.6283

8.71C8

-3.4132

0.4310

8.4590

-3.1507

1.2126

9.2251

-3.6242

1.0677

9.5977
-4.1781
1.0374

20.2930
-0.4000
0.0000

18.9178
-3.3768
3.5386

19,2461
~3.7476
1.5686

19,3424
-4.4761
2.516¢6

4.5874

-0.3106

1.1429

5.8290

-1.6024

1.3476

8.0812

-2.8238

1.2461

8.7831

-3.5695%

9.0600

-3.8700

0.4310

-3.53640

1.2917

9.7963
=4.2007
1.2832

22,3430
-0.4000
0.0000

20.5901
-4.5363
1.2971

21.4612
-3.6773
1.957%

21.4587
-5.1788
2.8168

5.4622

-0.7126

0.9463

8.3843

=2.161%

1.6984

8.9835

-2.9928

1.3689

9.2412

-4.2824

0.7467

1.3184

9.3258

-3.6455

1.4766

10.3294

-4.1704
1.4961

9.8147

-3.3713

9.7863

-4.5205

0.8584

9.6032

~4.8165

0.6840

-2.839%0

1.8775

10.2299

~3.7344

1.7407

12,2129

-4,2245
3.2480

10.7913

-1.9600

%i.6408

10.6300

-3.6834

1.6291

12.4182

-5..463

1.3803

11.3986

-56.4395

2.0919

12.35054

-2.7441

2.1306

11.6924

-1.8857

3.2518

14.6607

~3.7614
4.5263

-1.61686

0.4310

14.7277

-3.9697

2.920%L

13.4423

-5.6862

3.9898

15.1749

-2.8617

2.9670

17.2652
-3.3383
5.4618

8.5850 3.

=2.2759 =-2.7332

16,2963 18,7029
-1.8754¢ =-3.0685
0.7896  ©.43:i¢
15.7186 18.3013
-4.5300 -4.8338
3.8427 4.5084
17.0100 15.2533%

L6776 -7.1337

5.3894 $.997¢
15.5101 18.0141
-5.4813 -8.0412

5.7464  7..222
17.8849 20.825C
-3.1061 -3.3223

3.6273 §4.16683
17,2635 20.3271
-1.7301 =2.1083

3.0389 2.7962
19,9618 22.7130C
-3.0634 -2.3284

§.1650 6.5656
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=1

3

VI vy B

10.1793 10.61C3 11,2183 13.4276 15.382% 17.5728 19.4298
~1.8341 -1.38341 -2.3089 -2.7267 =3.1570 =3.4260 =3.0847
0.C000 0.0000 =-0.3846 =~0.3679 0.0172 1.cacs 2.2545
tTeww 1 8 8 tvwy
10.2333 10.6543 10,9387 12.7032 14.8351 16.5175 18.3495
~2.2667 =2.2657 -3.0613 -4 3445 -3.3468 -~5.3880 -7.329%
6.0000 0.0080 -0.:1908 -0.7411 -0.2061 0.4813 1.3872
teew 1 ] 8 Trew
10.2747 10.7057 11.0067 11.6863 12.3213 13.8178 15.1218
-2.5978 -2.5978 =3.3857 =-5.50S0 ~7.4137 -8.4816 ~9.1543
0.0000 0.0000 0.1775 =~0.1536 0.696: 2.1931  3.8988
Texw 3 8 8 exww
10,3000 10.73iC 1:.0507 11.7947 13.1654 14.5888 15.9934
-2.8000 =~2.8000 =3.5180 =-5.5608 -7,2220 =-3,3059 =-93.21S51
0.0000 0.00CC 0.3539 -0.2259 0.4253 1.7897  3.2940
tTeww 1 9 8 Twww
10.3412 10.7722 11,1626 11.7662 112.57i6 13.3928 14.3024
-3.0576 -3.0576 -3.8020 =-5.9549 =-7.21:4 ~7.3685 =-6.8654
0.0C00 0.00C0 0.i913 0.4427 2.1265  4.2184  $.89S54
rwRx 1. 19 ] Twwe
10,4000 10.8310 11,6325 13.1479 14.7C17 16.61i6 18.5490
=3.4250 =3.4250 =-3.7024 =-5.3472 -6.3068 -7.5723 -8.1637
0.0000 0.0000 =0.2352 -0.2399 =-0.7045 0.2813  1.2607
xeew 1 i g rvre
10,4588 10.8898 11.4040 1:.8306 12.8663 13.3472 14.7588
-3.7924 =3.7924 ~4.187% =-0.3064 -7.1366 =~7.6449 -7.1739
£.0000 0.0CC0 =0.5679 0.0763  1.8755 3.9890  S$.78S54
rewr 1 12 8 vwex
10,4951 10.9261 11,3869 13.02312 14.4048 15.8184 17,1987
-4.0194 -4.01%4 -4.5926 =-5.0198 ~7.3691 -8.3578 =-9.1531
9.0000 0.0CCC ~0.4496  0.1457 1.2981  2.7425 4.3318
IIMAX, ILFCR,ILAST 31 17 i3
(X, ¥ AND Z-CCORDINATES)
THE RIGHT-SIDE FOREBODY VORTEX LCCATIONS
1.35974 2.504S3 3.69701 4.81544 5.80809
9.90404 11.08227 12.25239 13.41249 14.33363
-3.07887 -0.19439 -3.25096 -0.59607 -1.26293
-1.75138 -1.53034 -1.36078 -1.30026 -2.22732
0.44703 5.78778 0.68610 $.40152 $.27542
1.88854 1.63944 1.37507 1.18317 ..20547
THZ LITT-SIDE FORE3CDY VCRTEX LCCATICNS
1.38974 2.31476 3.69910 4.77790 $.70400
$.9960S 1.07820 12.25803 13.43769 14.598851
~0,147S4 =-0.25493 -0.31914 -0.74199 -1.50477
-2.21367 -1.78496 -1.65775 -1,80502 -2.10897
0.46238 0.76957 0.58729 0.27524 0.29765
1.56387 1.80198 1.60564 1.44219 1.39823

RIGHT WING FREZ
1

ALPHA(DEG.) =30.3C0
SIDESLI2 ANGLE =

TLIMENT SHAPES

s

MACH NUMBER= J.100
4.584 DEGREZS

.

LEADING Z5GE ILIMENTS SURFACE +
TrrrrrrrrrvevTr v Y ererevrrwww
vewe 3 1 27 reew»

10.0233 2.0392 1.4881 1.3800
§.2505 8.%638 9.6872 10,4055
90,6022 0.6022 0.4000 0.4000
0.4000  0.4000  Q.30C0 0.40C0
0,0000 0.0000 0.0000 0.0000
0.83i0 0.8310 0.8310 0.8310

ceew Y 2 2§ weve

10.0657 2.943% 2.9392 1.9378
9.2819 10.0753 11.4194 12,7139
0.9333  0.9333 0.8022 0.§022
1,3705 1.509%0 1.6131 2.1365
0.000C 0.0000 0.0000 0.0000
1.4607 1,3896 1.0869 1.0230

renw 1 3 22 *tRwew

10,1207 4.1204 2.9415 2.8511

12,0472 13,1892 14,5925 15.8816
1,3659 1.3659 0,.9333 0.9333
3.0810 2.8372 2.8441 2.9400
0.0600 0,0000 0.0000 0.0000C
1.8718  2.5452 2.6548 3.1871

rtewe 1 4 20 vweee

10,1793  5.3965  4.1204  4.0443

12,0508 13.0191 13,9909 14.9816

STRI? + 12

TTTerewew

0.9490
11.3083
0.4000
0.4000
0.2000
0.23310

1.5335
14.0621
0.6022
2.4905
0.0000
1.3279

2.4903
17.3561
0.9333
2.8827
0.0000
3.7739

3.7404
16.0427

1.8120
13.2058
0.4000
9.4900
0.4310
0.8310

2.3134
15.4083
0.8183
2.7459
0.4310
1.7494

3.1182
18.4365
1,2981
2.7417
0.4310
4.3214

4.2508
17,1118

ITERATION NUMBER= 8

2.5038
14.6055
0.4000
0.4000
0.8310
0.8310

3.1068
16.6807
0.7579
2.9801
0.35185
2.2838

3.7426
19.7379
3,318
2.5692
0.8953
4.8046

4.8386

17.4127
-9.9389
4.8828

2.3163

16.4660
-5.3734
6.9831

18.5262
~9.7639
6.0424

6.60598
15.71090
-2.14188
-2.82773

0.76725

1.55541

3.2222
16.005S
0.4000
0.1000
0.8310
0.8310

3.8992
17.9063
0.9162
3.2572
0.4582
2.9043

4.5845
21,1506
0.7933
2.9945
0.9514
5.6044

5.7070

7.55018 8.73065
16.62823
~-2.82137 -1.984215
-3.18484
1.53733 1.8129%
1.353s8
7.83470 8.82301
16.74938
~2.08745 ~1,9704:
-2.98281
1.38271 1.50189
1.94878
3.9405 4.6588 3,3772
17.4055 18.8055 20.20SS
0.4000 0.4000 0.4000
0.4000 0.4000  0.4000
0.8310 0.8310 0.8310
0.8310 0.831Cc 0.8310
4.86534 $.4009  6.1479
19,1291 20.4943 21.4323
1.1976  1.46i4 1.5659
3.5522 3.3815 3.6850
0.5434 0.7110 1.00S85
3.3643 3.8862  4.5506
5.4562 6.2576 7,0184
0.7381 1.1575 1.e508
0.7187 0.5119 0,5711
6.6718 7.6061 8.4529

6.0958
21,6053
0.4000
0.4000
0.8310
0.8310

6.9336

1.6359

1.1863

9.2325

6.8138 7.5322
23.0088

0.4000  3.50C¢C
0.4000

0.8310  0.831¢C
0.8310

7.691z  8.4742

1.6246  1.4323

1.4832 1.5736
8.5910  9.4324
2.35891  2.39%0
1.0947 11,3203
9,9793 11.0520
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bt

Ebﬂmu

ol |

i | ol

2

1.8342 1.8342 1.3639 1.3659 1.3659
4.1606  4.2862 4.1925 3.8793  3.465S
¢.C000 0.0000 0.%000 0.000C  0.0000
2.2782 3.2931  4.31%2 5.2638 6.0889
xeewr 3 s 18 weew
10.23323 5.5754  5.3965 5.3357 5.0936
14.2730 15.4268 15.6139 17.3260
2.2667 2.2667 1.8341 1.3341 1.8341
5.1246  4.9709 4.7587  4.3237
0.0000 ©0.0000 0.0000 0.0C00 €.0000
1.6314 2,.3967 3.0906  3.3837
cevw 1 6 18 Teww
10.2747  7.4777 5.57%4 6.5289  6.3437
14.7895 15,7741 16.7815 17.4988
2.5978 2.5978  2.2667  2.2667 2.2667
3.4166 3,6587 3.8438 3.9598
0.0000 0.0000 0.0000 ©.00CC  0.00Q0
3.2088 4.1363 5.0703 6.4231
vwer 1 i 1§ rrew
10.30CC 8.0288 7.4777 7.4422 7.3008
17.4864 18.6124 19.8237 21.0835
2.80¢CC 2.8000 2.5978 2.5978 2.5978
2.8798 2.8509  2.5807 1,78854
0.0000 0.0000 0.0000 0.0000 0.0000
$.3650 §.2092 6.7995 7.:973
ceve 1 8 18 vvww
19,3412 8.3346 18,0288 8.0C00  7,8850
17.6524 19.0289 20.3973 21.7596
3.0576 3.0876 2,300 2.80C0 2.8000
1,2686 1,1976 1.16%8 0.7441%
0.00CC  0.0000 0.3C00 0.000C 0.000C0
3.591: 3,7745 4.0312 3.5926
emey 3} 9 18 wvwee
$10.4000 8.7707 8.3346 8.3092  3.2076
17.7503 19.0901 20.3316 22.0629
3.3280 3.4250 3.3576 3.0S576  3.0876
1,471 1.3066 1.1295 0.4381
0.000C 0,000 0.0006 0.0CCO  0.0000
4.6234 4.895F 5.1999 5.0172
veex 1 10 18 ever
10.4588 9.2067 8.7707 8.7500 8.667S
17.3872 18.7079 20.0800 21.3862
3 7924 3.7924 3.42850 3.4250 3.4280
2.4322 2.1709 2.28¢7 2.2388
0.0000 0.0000 0.0000 0.C000 0.0000
5.7809 .16  6.2754 7.1769
vewr 3§ 11 17 cene
10.398: 9.4762  3.2067 9.1908 9.1274
$8.2234 19,3771 21,1293
4.0194 4.9194 3.7924 3.792¢ 3.7924
L5074 1.2503  0.35899
0.00C0  0.0000 0.0000 0.0000 9Q.0000
6.2740  6.5178  6.4139
JAKE TLEMENTS SURFACE ¢ 1 STRI? 4 12
TeevrererRoen Tereerveraw Yrrerrewe
veevr 1 T 12 teer
0.0000 10,4310 11.2930 12.4180 13.5430
0.4000 0.4000 0.4006  0.4000  0.4000
0.3000  0.J0000 0.3C00 J.80CC  9,00¢0
reee ) 2 12 twes
10,0253 10.4563 11.1934 12,0434 12.7042
0.6022 0.6022 10,8657 1.5829 2.4710
0.0000  £,J000 0.3851 0,6323 0.87S6
vwe Y 3 12 veer
20.0667 10,4977 11.3197 12.3435 13.3009
0.9333  0.9333 1.1940 1.6036 2.1149
0.000C  0.0000 0.2964 10,3207 0.6124
ewve 1 4 12 ceww
10.1207 :0.5517 11.3023 12.1962 13.0560
1.3659 1.3659 1.7886  2.4172 2.9688
3.0006  0.0000 09,0967 0.4167 ¢.917M1
eeve 1 5 12 teow
10.1793 10.6103 11.2869 11.5904 12.2000
1.8341  1.8341 2.3653 3.4055 4.3542
0.0000 0.0n00 0.1074 0.4S56 0,587S
cerwy 1 6 12 eves
10,2333 10.6643 11,3588 11.9941 12.6531
2.2667  2.2647  2.8123 3.4149  4.2962

1.6991
2.6834
0.4310
§.8766
$.4820

2.12585

6.6418

2.4887

0.4310

7.8097

2.7912

0.4310

7.9687

3.0257

0.4306

8.8572

3.2067

0.2617

3.0s08

3.5334

0.2232

9.5081

3.8833

0.2232

14.6680
2.4000
0.3000

13.289)
3.1412
1.5834

14.1517
2.7201
1.0574

13.8314
3.4420
1.5817

13.0964
4.9359
0.9562

13,5880
4.7438

0.9653

6.050S
2.1516

0.9977

7.2388
2.5491

0.9663

8.1320
2.8976

9.9383

9.1507
3.4938

0.7142

9.5998
3.8477

0.7067

9.9861
§4.2312

0.7702

1£.7930
0.4000
3.0000

13.3087
3.6378
2,3988

14.9183
3.1699
1.7623

14,5512
3.9138
2.3024

13.8219
5.4040
1.6805

14.5607
$.1347

1.1592

1.2298

6.8779

1.3338

1.6381

7.9534
2.3739

1.5380

8.7191

2.8634

8.8774

3.2143

1.8381

9.5349

3.5826

1.0468

9.8747

3.9237

10,1673

4.3133

1.0219

16,9180
0.4000
0.0000

14.5993
3.9611
3.2564

15.6910
3.4738
2,8513

15.291:
4.3218
3.0983

14.6434
$.6581
2.4019

15.3857
5.4492

7.9774

1.1318

1.3270

8.7267

2.0123

1.9186

9.3534

2.6883

1.6501

9.2854

3.026%

1.9311

9.92C3

3.5020

1.3964

10,2415

3.9426

1.3188

13,3483

4.3632

1.2919

18,0430
0.4000
$.0000

15.2623
4.1348
4.1769

16.4669
3.7694
3.3369

16,0897
4.6270
3.8806

15.4442
5.7474
3.1888

16.1824
5.6132

1.1639

0.6904

9.0901

1.,3374

0.8950

9.5020

1.51%4

2.0019

10.0453

2.5222

1,7955

9.7066

2.75186

2.2203

10.3148

3.8564

1.7188

10.4424%

3.9207

1.5950

12.2497

4.0200

3.4784

19.1680
0.4000
0.0000

15.9539
4.1108
$.0703

17.3320
3.9866
4.0577

16.8491
4.7083
4.7293

16.2785
$.6901
3.9646

17.0183
5.6700

1.7231

0.5654

10.1034

1.9637

0.6495

10.2575

1.1820

1.5942

12.8248

2.510%

2.3775

12,2480

2.06388

3.0002

12.7744

2.3828

12.6983

3.5860

3.1345

13.3146

3.5248

4.2962

20.2930
0.4000
0.0000

16,6793
3.988¢8
$.9286

18.1764
4.0412
4.8306

17.5430
4.7100
5.6365

17,1113
5.6638
4.7432

17.8983
5.6414

2.3915

0.6194

11.1085
2.9324

0.5284

1.8906

1.5424

14.4378
2.9927

5.0027

21.418¢
0.4000
0.0000

17.2782
3.755¢
6.8787

18.9459
4.2397
$.6898

18,2039
4.5792
6.6571

17.8946
5.5081
S.4051

18,9536
5.4502

3.0875 3.

0.8150 1.

i1.9119

4.0774

C.8643

12.7609 13,

2.308¢ 2.

1.5488 2

15.0797

2.0894 1.

4.2378 4.4
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d hed e

- s} L)

0.0000 0.0C00 0.0417 0.7463 0.9393 1.2206  1.5%41

Twww 1 7 1.2 Xwww

10.2747 10.7057 11.3865 12,3345 13,1515 14.1242 15.1033
2.5978 2.5978  3.231§ 3.3347 4.0882 4.4449  4.5804
0.0000 0.000C 0.0887 0.6787 1.2708 1.7543  2.3332

T ww 1 8 '._2 rTeww

:10.3000 10.7310 11.4126 12.2
2.8000 2.8000 3.3985 3.9
0.0000 0.0000 0.0443 0.3

eevr 3 9 12 exer

10.3412 10.7722 11.3531 12.4490 13.5407 14,5285 15.4747
3.0576 3.0576 3.7322 4.2290 4-3037  4.572% 4.7022
0.C000 0.0000 0.:1647 0.30S1 0.7409 1.2963 1.9087

ewe 1 10 12 weer

10.4000 10.8310 11,7323 12.7856 13.7691 14.6650 15.5343
3.4250 3.4250 3.5652  3.8419 4.0743 4.2328  4.3423
0.0000 0.0000 0.1053 0.35794 1.160S 1.8782 2.636%

rew 1 11 12 Teww

10,4538 10.8898 11,7857 12.5247 13.9240 14.7788 15.6306
4

3.1712 14.2091
45.3559  4.8236
1.0986  1.5493

-

w
L= I SR S

(U SRS )
N O =)

W W
P
o O

-

3.7%24  3.7924 4.2265  4.1887 4.2391  4.3139 -4364
0.0000 0.0000 0.0220 0.2791 0.8852 1.6313 2.3738
wwew 1 12 12 ewew
10,4951 10.9261 11.7422 12.7968 13.7236 14.5930 15.5335
4.0194 §.0194 4.4039 4.8117 5.0623 5.5066 5.5836
0.0000 0.C000 ©0.2668 0.5318 1,2333 1.8162 2.4706

LETT WING FREZ ZLEZMENT SHAPES

ALIHA(DEG.) »30,000 MACE NUMBERw 0.100 ZITIRATICHN NUMBER= 8
SIDESLI? ANGLE = 4.584 DEGREES
y

LEADING ZDGZ ZLEMENTS SURFACE # 1 STRI? ¢ 11
AAASA S A AL A L RS AL RARS NS (AL AL S A AR SR LA AR L ALS S ]

. -
werwr 1 1 27 ewex

10.0283 2.039%2 l.4881 1.3800 9.9490  1.8110 2.5038
8.250S 8.9638 9.6872 10.4085 1:.3055 13.2055 14.6083
-3.6022 -0,6022 ~-0.4000 -0.4000 -0,4000 =-0.4000 -0.4000
-3.400C ~0.400C =-0.4000 =0.4000 -0.4000 =-0.4000 =-0.4000
0.00C0 0.0000 0,0000 0.0000 0.0000 0.4310 9.8310

0.33i¢  0.831¢ 0.8310 0.8310 9.3310 0.8310 C.8310
erew ) 2 25 wesn

10.0667  2,9415 2.0392 1.9378 1.8335 2.2986  3.0969
9.1263 9.8453 11,0035 12.0365 13.1088 14.2375 15.4494
-0.9333 -0,9333 -0.6022 =-0.8022 -C.6022 ~0.3651 =~0.3698
-1,6292 =-1.9570 =-2.7206 ~3.6644 =4,5255 ~5.1986 -5.6996
0.0000  0.0900 C.0000 0.0000 0.000C 0,4310 0.489S
J.9876  0.8576 0.5400 0.8773 0.9274 1.4483  1.9831
tvew : 3 22 ceww
10.1207 4.1204 2.9415 2.8511 2.4903 3.0770 3.7133
22,2948 13,7095 15,1027 16.4314 17.7185 18.957F 20,1137
-1.3659 =1,3659 ~0,9333 -0.9333 -0,.3333 ~1.3570 ~1,2025
-2.4810 =-2,6547 -2.91S51 -3.3588 -3.8436 -4.3807 =-4.9384
2.0000  0,0000 3.0000 0.0000 0.0000 0.4326 0.89S9
2.1202 2.0834 2.1295 2.2963 2.6356 3.0856  3.6858

tvew * 4 20 wwer

0.2793  5,3963  4.1204  4.0443 3.7404  4,2130 4.7827
11,8198 12,8807 14.0409 15.2619 16,3301 17,7680
-1.8341 -1.834! ~1,3659 ~-1.3659 -1.3659 -1.7503 -1.6759
-4.816% =-4.7866 ~4,6691 -4.3010 =4.3500 -4.1692
3.2000 90,0000 C.J000 0.3000 0.3C00 0.4310 0.3934
2.3973  3.3623  4.1987 4.9236 5.3685 6.1332

reve b S :8 ewow

10.2333 5,57S4  §5,3965 5.3357 5,0936 5.4218  5,9484
14.2928 15.3521 16.4877 17.5161
-2,2667 =2.2667 ~-1,3341 -1.8341 -1.3341 =-2.193¢4 -2.3062
-5.8908 -5.2418 ~5.5596 -6.5546
0.0000 0.3000 0.3000 0.0000 0.0000 0.4310 1.0343

3.3130 4.1741 4.3325  6.2843
terw 1 3 18 rery

10.2747  7,4777  4.5754 6.5289  6.3437 6.5901  7.1632
14.9172 15.7989 16.7140 17.8861
-2.3978 -2.5978 -2.2667 =-2.2667 -2.2667 -2.5471 -2.6858

~4.6510 -5.1985 ~5.6133 =-6,1602
0.00C0 0.0000 0.0000 0.0000 0,0000 0,.4310 0.9929
3.0388  3,9659 4.9315 5.7982
tsew : 7 18 rewe
10.300C  8.0288 72,4777 7.4422 7.3005 7.4292 7.9926
17.7637 19.1067 20.4982 22.3107
-2.8CCC -2.8000 -2.5978 -2.5978 =-2,5978 -2.8558 =-3.0604

15.19852
3.297:
2.381¢

16.3990
4.8623
2.5392

16.3316

$.4182
3.4349

3.8759
16.7457
-1.0836
-6.0035

0.4310

2.4546

4.3837
21,2233
~).9588
-5.8548

0.9272

4.3722

5.,7103
=1,2907

1.2394

§.3464

~2.0886

1,5357

7.3819

8.5322

-3.3661

3.90342
17.0774
4.4080
3.3372
17.0287
5.3818
3..288
17.2333
$.0150
3.2808
17.6S83
4.4056
4.2962
17.5698
4.5339
3.6114
17.4492

$.8054
3.7377

3.9405
17.4055
~0.4000
=0.4000

0.8310

0.8310

4.6261
18.0259
-1.3732
-§.0218

0.5227

3.0326

5.4444
~1.0564

0.6708

6.6826

-1.2321

0.8533

8.1247

-1.8459

1.5595

8.6734

-2.3712

2.0082

9.1445

-2.9139

3.807¢C

e

PO TN |

.9464
.5828
.0273

)

w9
oW

v

w

S

1

F
« e .
w W

[
~

o @
P
ooy W
o

4.6588
18.8033
-0.4000
=-0.40C0

0.8319

0.8333

5.3319
19,2359
-1,6951
-6.0289

0.7%92

3.7133

6.2275
~1.4958

0.5473

9.2864

-2.0781

1.3404

9.5101

-1.9486

2.0484

9.7760

-2.6458

4.531%

18.7398
4.3927
4.8030

16.6273
4.9275
4.6454

18.9703
4.9755
5.6912

18.4489
4.4163
6.0463

18.8357
4.3192
$.4543

19.2804

5.5640
5.0909

5.3772
20.2083
-0.4000
-0.4000

0.8310

0.8310

6.0701
19.8497
-1.,7658
-6.0051

1.0891

4.1956

6.9849

8.3612

-2.2898

0.5383

10.2067

-2.8502

1.20135

10,3757

-1.9163

1.7190

12,2357

=-2.4332

19.5795
4.7800
5.507¢

18,9746
4.0568
7.2312

19.3753
3.9532
6.2709

19.94¢8

$.4749
5.879S

§.0985
21.808S
-0.300¢
-0.4000

0.8310

0.8310

6.7777

7.7940

-2.2439

0.9986

9.1322

~2.9661

0.6284

11,3259

~3.6618

1.3993

11.5442

~2,.6865

1.5511

13,5247

-2.2887

8.630C7

~2.4956

1.2209

9.8929

-3.6082

0.8140

12,3604

-1.5723

1,6762

12.7323

-3.3811

1.868)

15.0109

=-2.277¢

16,3982

-2.28732

B-32




A

Ny,

| Swenk

sy

L]

-2.3703
0.0000
4.0043

xww 3

10.3412

38.0059

-3.0578

~-3.8863
0.0000
4.5975

www 1

10.4000
17.7524
-3.4250
-3.3591

0.0000
4.9806

reww l
10.3588
18,1427
-3.7924
~4.7605

0.0000
5.1351

cweww 1

10.495%
28.0996
-4.0194
-3.7103
0.0000
§.5223

1

WAXE ZLEMENTS

rerevrreRTTTY

ewww 1

10,0000
=G. 4000
0.€000

nww 1.

10.0253
-0.6022
9.0000
rTeew 1
10.0667
=0.93333
0.9000

ceww 1-

10,2207
-1.3659
0.0000

Trwe *
H

10.1793
-1.8342
J.0000

Tvew 3

10,2333
=-2.2667
0.0000
Tvww l
10.2747
-2.5978
2.3000
tTeew 1
10.3000
~2.8000
¢.0g00
Teww 1
10,3412
-3.05876
0.9000
AL R 1
10.4000
-3.4250
0.0000
Teww l
10.4588
=3.7924
0.0000

ceww 1

-2.5856

0.0000  0.0000
1.2068

8.0000 7.8850
21.7766

-2.8000 ~2.8000
-4.7138

0.0000  0.0000
6.7917

8.3092  8.2076
21.9672

-3.0576 -3.0576
-3.3919

0.0000  0.9000
5.6625

8.7500  8.6675
21.8081

-3.4250 -3.4250
-5.5706

0.0000  0.CC00
7.0877

9.1908  9.1274
-3.7924 -3.7924
0.0000  0.0000
1 STRI? # 12

crerevenn

12.4180 13,5430
-0.4000 =0.4000
0.0006  0.CCO0
12,2988 13.3609
-1.0621 -1,4026
0.6400  0.8740
12,3759 13.4212
-1.5435 -1.9270
0.2437  0.4117
12,2913 13.2073
~2.3032 -2.8993
0.2653  0.544S
12,2021 13.0411
-3.0387 -3,7292
0.2895  0.6009
12,0707 12,6572
<3.7350 -4,5827
0.2808  0.7947
12.0764 12,9456
-4,0390 =~4.5739
0.1780 ©0,7116
12.4568 13,4870
-3.7726 -4.3423
0.3084  0.5240
12,3691 13,1646
-4.2427 =4.8745
0.1231  0.6573
12,2126 13.0951
-4.8800 =-5.4838
0.3677 0.8211
12,3212 13.1590
-5.2113 -5,8337
0.4056  0,9430

-2.5977 =-2.7108
0.0000 0.¢000
4.248% 4.1642

8 18 vwww
8.3346 8.0288

19.2645 20.3672

-3.0576 -2.3000

-4.2086 —4.5038
0.0000 0.0000
£.245: 5.8639

9 1-5 rRww
8.7707 8.3346

19.0670 20.3855

-3.4250 -3.0576

=-3.518C -3.8967
0.0000 0.%000
5.3804 5.751S

0 18 rwrw
9.2067 8.7707

19.3614 20.§951

-3.7924 -3.4250

-4.9716 -5.1647
0.00¢C 0.0000
5.8058 6.4213

ii 17 ewww
9.4762 9.2067

19,4172 21.9550

-4.0194 -3.7924

-3.5382 -2.8839
0.5000 0.0000
§.9318 7.0469

SURFACT #
rwwrerTETw R
i 12 ew~w

10.4310 11,2930

-0.4000 —-C.i000
0.0000 0.%000

2 1_2 rwww

10.4963 11.2419

-0.6022 -0,756S
0.0000 0.3422

3 1-2 reww

10.4977 11.3207

-0.9333 ~1.1796
0.0000 0.0951

4 lz ewww

10.8517  11.3297

-1.3659 ~1.7422
0.00C0 0,0753

s 12 reww

10.6103 11.3327

-1.8341  -2.3462
0.0000 0.0765

& 12 v

10.5643 11,3554

-2,2667 -2.3570
0.0000 0.0690

7 12 evww

19.7087  1l.3202

-2.59718 ~3.2039
9.3000 0.3576

8 12 rrww

10,7310 1l.5232

-2.3000 ~3.1230
9.0000 ~0,1050

9 12 trww

10,7722 11.4689

-3.0576 -3.3823
0.0000 =0.1106
10 12 «ewe

10.8310 11.4364

=3.4250 ~-4.0823

0.0000 0.0337
11 12 renw

10.8898 11.5567

=3.7924 ~4.4484

0.0000 -0.02¢S
12 12 erww

0.4310

8.0428
~3.0062

0.3882

8.3791
-3.2771

0.3776

9.0099
-3.5984

0.2694

14.6880
-0.4000
0.0000

14.397S
-1.8032
1.0938

14.4801
-2.3561
0.6268

14,1058
-3.4981
0.9166

13,8115
~4.4454
1.0136

13.3996
-5.2605
1,3207

13.56397
=-5.1222
1.4177

14,3774
~-4.7958%
1.1033

13.9480
-5.4687
1.2179

13.9796
-5,9798
1.4336

14.0263
-§.3294
1.5348

1.8090

9.1236

-3.4327

9.8763

=4.0549

0.9923

9.9093

-4.3898

1.1746

16.9180
=0.40C0
0.0000

16.3477
-2.7833
1.6768

16.5782
-3.2770
1.2690

15.8438
=-4.5190
1.9322

18.2472
=5.8333
1.9604

15.0512
-5.2661
2.5003

15.2623
-5.8973
2.8173

16.1086
=5.7591
2,1105

15.6739
~5.9333
2.53837

15.6816
~§.6425

2.8369

15.8137
~5.8686
2,9231

1.9360

9.6340

-3.4990

9.6301

-3.8970

1.6715

10.1656

-4.169%

18.0430
~0.4000
0.0000

17.2574
~3.3529
2.0228

16,7022
~4.9414
2.3185

15.9265
-6.,1230
2.8152

15.9289
-6.6965
3.0641

15.9763
-5.3887
3.5494

16.3302
~6.3041
2.7794

15,5348
~5.241¢9
3.2762

16.4575

3.6217

16.7191
~5.9283
1.6674

2.2283

9.9790

-3.3373

2.0730

10.4637

-4.2813

1.3417

12.9992

-4.6323

19.1680
=-0.4C00
0.0C00

18.0738
-4.0364
2.4180

16.56609
-6.1772
3.667%

16.3977
~7.00%990
3.5490

16,7450
~-6.8240
4.2782

17,3803
=-5.4710
3.6033

17.4061
-5.5952
3.9357

17,3063
-7.2844
4.3308

17.5727
-7.0265
4.4180

3.1636

12,7754
-2.9800

2.9179

12,4737
=3.3632

3.2974

13.0994
=4.148%

2.6782

13.2082
-4.4873

4.0838

20.2930
-0.4000
0.0000

17.8770
-7.1483
4.9988

18.368¢
-6.4725
4.3710

13.2828
-6.3919
4.6184

18.1778
-7.2372
$.0134
18,4418
-71.1263
5.1515

3.3649

14.0453

~3.2192

3.3943

13.76%4

~-3.2829

3.7848

14.3482

-4.2620

3.3467

14.3704

-4.2889

4.8063

21.418¢0
-0.4000
0.0000

19.4791
-4.9779
3.8782

20..929
-5.2877
3.2807

19.5992
=-3.50%4
4.359%4

18.2568
-5.3578
4.9230

18.6748
~7.2792
4.4439

18.1932
=7.4439
$.7958

19.1907
-6.6426
4.8395

19.0423
-6.9383
5.4301

19.0143
=7.3374

5.6672

19.3845
=-7.1078
5.6021

3.5503

15.3854

~3.3878

3.7908

15.093¢C

-3.2816

-4.3184

3.8928

15.5690

-4.0600

3.4588




10.4951 10.9261 :1.S514 12.2855 13.0498 13.3489 14.6950 15.6136 16.5770 17.5085 18.4105 19.3076
-4.0194 -4.0194 -1.5493 =-5.345% -3.9067 -6.3889 ~6.7225 -6.9909 -7.2553 -~7.4884 -7.6885 =7.5027
0.0000 0.0000 ©0.2295 0.7235 1.3287 1.9552 2.6196 3.2124 3.7320 4.3297 4.9840 5.5396




]

[PV
LT,

ALPHA(DEG,.)=35.2C0
SIDESLIZ? ANGLZ

LIADING Z

TegreTeTTYTTTTYTTYRYFY Y

0.3000
0.3Cc0
-0.2200

1S
H

Y

1
LS R
.

~) OO Ot
w

dor pee
.

[N e B S S I« - I )

-0..200
3.,3098
evwyw 1
9.0516
12,8572
2.4536
1.3453
-0.2200
1.2183

ceww l

8,99s53
11.8783
2.9200
2.64756
~0.1200
3.1678
crew 1
8.9394
13.5001
3.3844
2.089$
-0.2200
2.5309

Tenw l

8.9047

2562 ==

6.3301
4.0069
~.23¢C
1.5734
-3.1200
0.2094

a
4

5.5933
11,1278
1.5078
3.966%
-0.1200
1.6802

S

7.2987
12.0492
.8822
3.3094
-0.2200
1.3917
§
7.3590
$3.0257
2.2300

12.8763
2.9200
2.4648

-9.1200
3.4379

9
8.0963

14.5299
3.3844
2.0268

~-0.1200
2.7260

10
8.2650

ZMENTS

MACH NUM3Z2= 0.100
5.000 DEGREZ

32 wwew
5.300%
8.3624

19,9291
0.5000
¢.5000
¢.50c0

-0.120C
0.2815
0.2813

29 erww

27 -www
6.3579
$.7527
1.0047
2.3125

~¢.12¢C
0.1094

24 Teww
$.8301

11,8704
1.2300
4.0328

-0.12C0
2.4195

23 rTeww
6.9933

12.9718
1.5078
3.2037

-0.1200
1.8544

22 twew
7.1957

13.8534
1.8822
2.3301

-0.1200
{.5142

22 rwww
7.3890

14.9239
2.1300
2.2924

-3.1200
1.3500

22 Trew
7.5504

13.8782
2.4556
2.3311

-0.1200
3.7224

21 terw
7.8234

15.5661

2.920¢
2.0200
-0.1200
2.8956
21 tTeew
8.0963

SURFACT #

swverweeewe

~INUI
O\g\b

o

ooomm
unln\DO\
o

o
©
o

0. 5000
-0.2200
0.2818
0.2815

~-0.220¢C
0.2094

§.3216
10.6306
1.0047
2.784S
~0.1200
0.209¢4

6.8C00
12.6133
1.23C0
.3090
~0.1200
3.1609

6.9637
13.8768
1.35078
3.3594
-¢.12C0
2.3630

7.1713
14.7120
1.8522
2.5188
-3.1200
5.0308

7.3370
25.9418
2.1300
2.5084
-0.1200
1.4908

7.5314
14.8810
2.4556
2.2357
-0.1200
4,0185

7.8085
16.6001

2.920¢

2.0778
-0.1200
3.0687

8.0856

T
-

=y

! NUM3ER= 3

P

STRI? ¢ 10

rew

-0.1200
0.2094

6.1763
1.5442
1.9047
3.3961
-9.2200
0..094

6.68C0
13.3679
1.2300
3.9066
-0.1200
3.8840

-0.-200
2.8928

7.073%
15.5973
1.8822
2.2121
-0.1200
5.5064

2.4536
2.1808
-0.1200
4.3126

7.7491
17,8265

2 g0
“daly

2.2026
-0.1200
3.2518

8.0430

wervew

.4500
.1624

0w

0.3000
¢.5S000

6.4514
12,4960
1.0834
3.8392
C..142
0.2094

§.8945
14,1332
1.337%
3,7S16
2.1094
4.5860

7.C442
25.8532
1.6213
3.5936
0.1094
3.4573

7.2843
16.4984
1.9472
1.9248
0.:094
5.9625

7.3990
17.9333
2.2215
3.0291
0.1094
1.8997

7.5868
16.8945
2.8320
2.1718
0.1094
4.6099

7.8581
18,6378
2,967
2.3807
0.1094
3.4706

8.1247

7.4413
17.4066
2.0847
1.6288
0.2891
6.3983

7.5593
18.9277
2.3713
3.2396
0.3138
2.1631

7.7596
17.9003
2.6619
2.2028
0.3175
4.9098

()Y

O e L M WO

O & ol
. .

7.6821
19.9237
2.7921
3.4479
0.3316
2.4220

8.0833
18.3008
2.8560
2.2736
0.2736
$.2203

8.4746

[=]
.
~} =}
[ L)Y
3
(=]

o
.

~)
W

D O
U W
OO
~ W
w b

2
LI~ I S T VR |
W 3O

WM+ QO

RS )

(O RV N N L Y]

)

o
o

2ea
N ;O N

O W
L2 A D B AN

[ONATRE TR B
W L O

1os

O W 0o~
g~
o
N
"

8752

8.3335

3.1095

0.4065

~n
pvil
[<3]
oy
wn

8.6014

-

O RN N

7.3273

15.9780

1.083%
5.1988
0.35099
1,966%

P
L W) O W
N B T s S S

2.8236

0.5198

8.3176

2.8377

0.8649

3.3070

0.6343

8.7159

[N
4]
(%]
Lo
@

0.8732

8.7037

7.815%
15.7872
1.0828
5.4326
0.499¢
2.593¢C

8.513S

1.7689

$.6205

9.0122

3.0902

3.7043

8.7202

2.3831

0.3439

8.7966

3.4109

0.9171

N

L O Wt - W
NN
[N RSV I S )

tn =N OWw

O w w NN
LEERNI RN B

1.8460

0.5943

9.8273

3.3870

~.2960

§.7422

2.1806

1.0743

9.1586

3.5128

1.8974

9.8C29

7.2987  7.3824
12.7291 16,7791
0.5C00 0.303C
0.3000 0.30CC

7.5962  7.8855
$14.5923 15,3757
1.3133 :.334%
4.4486  4.222%
0.1187  3.13%4
5.7652 5.328¢
8.3461 8.3733
18.3678

1.0733 l.l870
5.7872

0.z288¢ J.lsSzg
3.929¢

8.7237  9.332¢
2.7654  3.3827
0.3298  3.502%

8.2251 19,2092

1.9408

2.3799

10.637C 11,4424

3.5023  3.330¢8

L.9544 2.5273

9.9976 10.906%
3.2527  2.929S
2.4727  2.8874

1.4954 12.4832

2.3830 2.2119
1.9883  2.299%4
10.4980 11.2792

B-35




12,1144
} 3.6113
! 2.5758
-0.1200
4.3831

b

Trwrwyw

Twew l

9.2500
0.3000
~-3.1200
v er %
9.2346
0.7283
-0.1200

Trww !.

9.2154
1.0047
=-0.1200

venrw 1

9.2900
1.2300
-0.1200

N Teew

9.2864
1.3078
-2.2200
weww 1
9.124%
1.8822
-2.2200

Tvwe 1

9.0910
2.2300
-0.1200
weww 3
9.0516
2.4536
-0..2C¢
Yxew b
8.9955
2.9200
-0.2200

wwew 1

8.9394
3.3844
-3.2200

cerw 3

8.5047
3.6713
~0.1200

LEFT WING FR

b

13.0031
3.6713
2.2714

-0.1200
4.7692

WAXE ZLIMENTS
yRw

Twevw

1
9.4500
9.3500C0

-3.1200

2
9.4346
0.7253

~0.1200

3
9.4154
1.0047

.1200

(>4

9.2516
2.4536
=-0.12C0
9
9.1988
2.9200
-0.1200
0
9.139%4
3.3844¢
~3,1200
13
9.1047
3.6713
-0.1200

AZRHA({DEG.) =35.000

SIDESLI? ANGLE =

LZADING 2DGE 2

erveeTRETerw Y

veew
-

9.2346
7.3291
17.3291
=3.7233
-3.5000
-3.30C0
=2.1200
0.2915
0.2815
weesw l
9.2154
8.8293
16,7329
~1.0047
-1.23909
-3.2043
-3.1200

LEMENTS SURFACE

1 32 evew
3.7724 53,3001 $.2500
8.98587  3.3624 8.6291
18.3791 19,3291 20.9791
=-3.7253 -9.5300 -2.500¢C
-0.5000 -3,5000 -0,35000
=-0.3000 -9,3000 =-0,5000
=-0.1200 -0.1200 -9,1200
0.2815 2.1815  0.281S
0.2815  0.2815 0.2815

2 29 reew
3.3579 5.7724  5.7284
8.2048  8.3084 8.3625
-1.0047 ~-3,7253 -0.7283
~2.1316 =2,3651 ~2.5936
=0.1209 =-2.1200 -0.12C0

13.5403

3.3844
.9009
.1200
.0640

[

wn

SURFACE ¢

FETNRCRE RN

1: cwww
9.8500
0.5000

-0.1200

ll wwwr
9.7558
0.6805
0.1141

Twww

9.7946
1,2498
-0.:827

1" Trex

9.6677
1.6421
-0.3462

3.2087
=0.3183
l: Tewn

9..698

3.7694
-2.0160
93

9.2042

3.3700

0.2126

e

£2 TLIUENT SHAPES

MACH NUMBER= J.130
5.000 DEGREES

14.9232 15.9423
3.3844  3.3844
1.6069 1.4313

-0.1200 -0.1200
5.2875 5.4697

i STRI? ¢ 11

11,2280
0.3000
-0.2200

10.9957
0.8457
0.6847

1

10.2362
4.8989
0.2301

-

TeverwrT

12,6000
0.5000
=0.1200

1

= N
N o -
W N N

[

6
S
0

PO

12,2781
1.9449
0.3024

12.3658
1.4266
-3.5088

11.8828
3.1537
-0.4305%

10.7643
4.3762
C.6064

11.5605
3.2827
1.6206

10.87S5
4.8415
1.2610

10.5320
2.9721
1.3197

12.0518
5.0024
1.2324

16.9731
3.4090
1.3849
0.1094
5.6638

13.9750
0.5000
=-0.1200

13.4433
1.8132
1.4051

13,6339
2.1631
0.3649

13,7821
1.6177
0.8352

13,7281
1.4527
-3.3241

13.1668
3.8273
-0..106

11,3665
4.8041
2.3448

11.8672
2.9666
2.2481

11.8576
4.8430
2.3351

STRI? # 10

Tweeveneee

$.03500
3.8957

-0.5000
-0.5000

-0.7283
=3.49426

~0.1200

$.4500
9.1624

-0.5000
-0.5000

0.1094
0.2815
$.8682

5.9444

-0.8251
=-4.1402

0.1376

17,9926
3.4462
1.4122
0.3182
5.9136

15.000%
1.9836
1.2816

15.0400
1.1023
~0.1078

14.4426
3.8339
$.3008

11.8459
4.1866
3.8759

13.1580
2.7799
2.6833

12,5052
5.3017
3.4580

ITERATION NUMBER= 1

3.6987
9.4291

-2.5000
~0.5000

0.2815
0.2815

6.1439
15.6592
~0.822¢
=4.5605

0.2558

3.14739

0.4789

16,7250
0.5000
=0.3:200

18,6961
4.0915
€.8036

a-e
[ARNE
PI

W W s

.

3.4281
4.3547

14.4681
2.8414
3.0965

12,9031

5.4831
4.7616

3.9624
10,4791

-0.5000
=-0.5000

0.2815
0.2818
§.4323
11,3809

=~3.8074
~4.8665

3.3001

3 4925

0.5496

18,1000

16,9285
4.3264
1.3662

I

6.2291
11.5291

~3.5001
-0.5000

0.2815
0.2818
§.7227

12,1125

-0.8270
-5.0832

0.2751

19,4750
€.506C
-0.,1200

2

N W
O w W

beo

-
(¢4 NN ®
wON [TV 3V
Ut o N Oy
(% o3 N
N =) e

8NN
-1 8N
O L) o

18.9977
31,1137
0.9436

18.1294
4.8623
1.993%

0

wowvow
PN
N~ D
e )

dr <) ]

~) N O

e
A |
12
O W
o W
o -1 ©

»
~3 W O
~ W

w

»r

W
[V 3 Y

L

6

.
&

s 2 Oh
[N

9
1
2

W N

-414
.226
-4.3851

4.9482
7.0113

6.4957
12,5791

~0.5000
-0.3000

6.9978
12,3483

-0.90086
-5,2303

0.2097

3.8003

1.7328

20.8500
0.3000
=-0.2.200

19,8377
2.9659
2.339S

o
o0

O Ly Oy
N
e v

[T
PR

3.379%¢C
4.9074

15.2069

4.5756
8.0490

=-0.5000
-3.5000

0.281§
0.2915
7.2479

13.591%

-1.0376
-5.3178

2.1461

0.2815
0.2815

7.4596

14.3466

-1.2357
-5.3523

0.1094

3.4441

3.7928

7.2957
15,7291

~0.50C0
~0,5000

0.2818
0.2815
7.6444

15.1187

-1.4619

-5.3390

0.1094

3.388$

3.8986




oo B B0

.

Wy

0.1094
5.5997

renw 1

9.2000
8.74%8
~1.23C0
-1.6037
-0.12C0
0.20%94

vwrw

P e () UL D e

[ IS I > IV T
[V

L 1t O O

S O =1y e
(=]

1
e O
.

.t
w o

a
*+

9.1246
11.0846
-1.8522
-3.0777
-C.1200

0.7335

e 1

9.0918
13.0863
-~2.2300
-2.%835
=-3.1200

1.6881

$.08
12.43

~2.48
-2.84
-0..2

2

11.8446
-2.92C0
-3.6356
-0.2200
3.6829
v 1
8.9394
13.3315
~3.3844
-2.3380
-0.1200
2.0845
Teew V_
3.9047
22.%383
-3.6733
-3.4052
-0,.200

$.8277

9.25C0
-2,3000
-2.1200
Teew ‘.
9.2346
=3.7253
=-3.1200
Teew 1
9.2154
-1.8047
-v,1200
ss8a2 1
9.2000
-1.2300
-0.1200
ceve 1

9..664

0.1094

w W
o

1
O O i W O
. . .

P .
B2 e w) B O

O N W W W

4
6.9933
10.7006
-1.5078
-4.2896
~0.1200
1.8891
5
7.1957
11.8757
-1.8822
-3.5101
~0.12¢0

4y a1
1,314

6
7.3550
14.1039
-2.1300
=-3.1333
=-9.1200
1.8793
7
7.8804
13.4381
~2.4556
-2.8712
-0.:200
3.0689
8
7.8234
12.7818
-2.9200
-3.5062
-0.1200
4.1988
9
8.0963
14,3745
-3.3844
-2.4136
-0.2200
~.9903
L0
8.2650
22.9179
=-3.6713
-3.3336
-0.1200
5..278

9.4500
=-0.3000
-0.1200

2

9.4336
~9.72S3
=0.1200

3

9.4154
=1.0047
=3.1200

L}

9.4000
-1.,2300
=0.1200

S
9.366%

0.1094

27 wwww

5.3579
9.7067
~1.0047
~2.3389
=0.2200
0.1094
24 owwww
6.8301
11.4720
~1.2300
-$.3803
-0.1200
2.5988
23 creww
§.9933
12.6918
-1.5078
=3.9613
-3,1200
1.674
22 wwwx
7.1987
15.1148
-1.8822
-3.3301
-0.1200
2.084¢0
22 weew
7.3890
14.4708
-2.1300
-2.5308
-0.2200
3,.956
22 trew
7.5504
13.691¢C
-2.455¢
-3.3678
-3.3200
4.6440
21 ewew
7.8234
15.4036
-2.9200
-2.2384
-6.1200

5.3306

SURFACT ¢

Yrtrvverewvw

* teew
9.8500
=3.3¢00¢0
=-0.1200
1 Tvew
9.7524
-0.6945
2.1209
11 vevwe
9.7842
-1.0278
0.0333
n ceae
9.7967
-1.2814
-0.1604
1 revwe

9.6873

0.2094 0.1094
6.3216  6.1769
10.7194 11.5116
-1.0047 -1.0047
-2.8132 -3.5023
~0.1200 =0.1200
0.1094  0.1094
6.8000  6.6800
12,2724 13,1085
-1.2300 -1.2300
-4.3937 ~4.3456
-0,1200 =0.1200
3.2750  3.9083
6.9657  6.8557
13,5035  14.3452
-1.5078 =-1.5078
-4.2146 -4.3710
-0.1200 -0.1200
2.2898  2.8977
7.1713  7.0736
16,1019 17.0810
-1.8522 -1.3522
~3.5631 =3.7945
-0.1200 -0.1200
2.3558  2.6563
7.3370 7.2493
15,5156 16.3654
-2,1300 -2.1300
-2.4445 =2.4237
-3.1200 =0.1200
3.2533  3.2593
7.5314  7.4553
14.6579 15,6513
-2.4556 =2.4556
-3.2226 -3.0651
-0.1200 -0.1200
$.0270  5.3284
7.3085  7.7491
16,4209 17.4250
-2.9200 -2.9200
-2.9467 -3.1535
-0.1200 =0.1200
1.8471  1.8616
3.0855  8,0430
14.8210 15.8194
-3.3844 -3.3844
-2.8055 -2.5389
-0.1200 -0.1200
5.8336  6.0192
p STRIZ 7 11
rereveern
11,2250 12,6000
-0.5000 =0,3000
-0.1200 =0.1200
10.9773 12,1587
-0.8790 -1.3328
0.7178  1.2534
11.0483 12,1894
-1,3580 -2,1225
0.4617  0.3983
11,0878 12.4199
-1,3353 -1.4985
0.3068  0.6060
11,0457 12.3994

0.2886

6.4517
12,5046
-1.092%
-4.0547

0.1105

0.1094

6.8917
13,9743
-1.3431
-4.2648

0.1094

4.4969

7.0412
15.2094
-1.6263
~4.4830

0.1094

3.4835

7.2406
18,0472
-1.9538
~4.01838

0.1094

3.0028

7.394%
17.6144
-2.2288
-2.4691

¢.1094

3.2591

8.1196
16.8331
-3.4220
=-2.2721

0.1094

6.0802

13,9750
=9.30C0
-0.1200

13.4052
-1.8232
1.5659

13.5188
-2.4720
0.3672

13.7216
-1.8278
0.9028

13.7159

0.3361

5.6903
13.2409
-1.1262
-4.6374

0.2891

0.3617

7.:223
14.8646
-1.467S
~4.1539

0.2585

5.0424

7.2085
16,0888
-1.7677
~-4.5544

0.3144

4.0527

7.4246
19.0084
-2.1139
-4.196%

0.2839

3.3847

7.5400
18.6601
-2.4038
-2.5638

0.3046

3.2644

7.7420
17.6963
-2.6951
-2.74%0

0.3102

5.6744

8.0512
19.4297
-3.0808
-3.7467

0.3095

2.0564

8.3257
17.8503
=3.4943
~2.0210

0.3180

6.0102

15.3500
=0.5000
~0,120C

14.6294
-2.4189
1.7883

14.8379
=2.7144
0.670S

14.9927
=2.2115
1.2595

15.0348

-
.
L))
w
-
-

6.9559
14.0533
=1.1421
~5.153:1

0.4029

0.77s4

7.4019
15.7778
~1.6616
-4.013S

0.2963

$.3413

7.4508
16,9801
-1.8238
-4.8932

0.5831

4.606%

7.7778
19.9701
-2.4188
~4,3340

0.4279

3.7832

7.6760
19,7010
=-2.8140
~2.70C8

0.3789

3.2844

8.0091
18,7372
-2.9834
~2.6185

0.3026

5.7191

8.1974

-3.1420

0.5604

8.4602

~3.5477

0.4713

16,7250
~3.5000
=-0.1200

15.6802
-3.2996
1.6543

16.1261
=2,9335
1.0986

16.2021
-2.6825
1,7137

16.3433

2.3529

7.2384
14.8584
=1.1447
-3.6033

0.4660

1.2820

7.6420
16.7140
=-1.3083
-3.8432

0.2998

5.9882

7.8090
17.8798
-1.7608
~4.6033

0.8204

5.1477

8.2238

-2.5982

-2.6982

3.4452

3.2630

=3.2044

3.4838

8.45354

-3.3293

0.4542

8.3860

-3.5833

0.5406

18.%.000
~3.35000
~0.1200

16.7797
=3.9941
2.2008

17.3774
~3.1961
1.6044

17.3630
-3.3384
2.0495

17.6183

3.0874

273
543
L1420
-3.9929
0.4822
1.8452

a w

4

e o~

7.8720
17,6753
-2.1600
-3.5512

0.3179

6.3614

8.1737
~1.7896

0.5950

8.6889

-2.5290

0.3846

8.3874

-2.8963

0.7037

8.4898

-3.3940

0.6926

8.6884

-3.6327

0.8212

19,4750
-0.5000
-0.1200

17.8526
-4.5292
2.5806

18.35815
-3,3831
2.1437

18,4560
-3.5903
2.8448

18.8700

3.8239

7.8138
16.4463
~1.1347
-5.3331

0.4421

2.3448

8.1152
=2.3994

0.2857

8.3300

-1.8711

0.3636

9.0278

-2.35879

0.7350

-2.9309

0.8064

8.7441

-3.4978

0.9588

9.3700

-3.1127

1.6247

9.2082

~4.0198

1.6474

20.8S00
-0.5000
-0.1200

18.8837
-5.1802
3.4043

19.9331
-3.3352
2.1931

19.8512
~4.1065
3.2869

20,1337

4.5527

8.0784
17,2368
-1.1473
-5,6313

0.3256

3.0683

8.329S

-2.6569%

9.6338

-3.0844

1.4419

9.3996

-3.7790

1.72%59

10.2044

-2.6129

2.0202

9.3063

-4.1362

2.5024

5.2651 5.
8.3040 8,
18.0279
-1.2409 -i.
-5.8917
¢.1704 0.
3.7076
3.5418 9.
-2.9235 -3.
0.24%8 0.
9.2273 10.
-2.0880 -2.

$.4976 0.

b
)
Q
W
-2
P
-
[ 3]

10.1530 1C.9%73¢
~3.3204 =3.743¢8
2.4561  3.10S¢C

11.2360 12,

-2.4380 -2.

2..07¢ 2.1

10,4719 11
~-4.0654 -3

B-37




-1.5078 ~1.5078 -1.5387 -1.8271 -1.5913 -1.3243 -1.1928 ~1.2010
-0.1200 =-0,1200 =-0.3296 =-0.2203 ~0.2733 0.0222 0.3881 0.8103
evre 1 6 11 emwe
9.1246  9.3246  9.5158 10.7107 11.9258 13.31618 14.4054 15.6401
-1.8522 =-1.8522 -2.0897 -2.6452 =3.1969 =-3.7031 -4.1341 -4.5118
-0.1200 =0,1200 =0.3790 =-0.7717 -0.4405 =-0.1138 0.2842 0.7567
rvew ‘2_ 7 1_1 awew
9.0910 9.2910 9.3256  9,8871 1€.8701 11.737% 12.6695 13.6694
-2.1300 -2.1300 -2.4708 -3.8842 -4.3971 =-4.9661 =5,3135 -3.6270
-0.1200 =-0,1200 =-0.3263 =0.5477 =~0.0027 0.9003 1.8492 2.7394
Twww 2 s ll Tvww
9.0516  9,2516 9.2934 9,6013 10.1887 10.8712 11.1388 12.0438
-2.4556 =2.4536 -2.8532 -4.1772 -5.2822 ~-5.6839 =4.5257 -4.9047
-0.1200 -0.1200 -0.:341 0.9728 0.6427 1.7667 2.6028  3.5997
ceew 1. 9 i_l rRww
8.9955  9.1955 9.3282 9.6348 9.8164 10.7623 11.5068 12.2766
-2.9200 =2,9200 =3.2019 =-4.3078 =-5.5098 =-5.6899 ~5.7904 -3.6810
-0.1200 =-0.1200 =-0.3708 0.3865 0.7897 1.7845 2.9361  4.0701
TRww Z lo 11 evww
§.9394  9.1394 9.1739  9.8018 10.2339 10.5917 11.4492 12.3822
-3.3844 =3.3844 =3.7663 -4.3072 -3.3435 =5.2350 ~5.0602 -4.3395
-0.1200 =0.1200 =0.2320 0.4312 1.6014  2.9246 3,9851  4.9707
rwww 1 13 11 ewww
8.9047  9.1047 9.113L  9.2394 9.7526 10.5285 11,4917 12.534S
-3.6713 ~3.6713 -4.0178 =-4.9479 =-5.0299 -4.8085 -4.4643 =-4.0687
-0,1200 =-0.1200 0.0799 1.0843 2.3573 3.4706 4.3895 5.1938
IIMAX, ILFCR, ILAFT ig 35 1
{X, ¥ AND Z~CCORDINATES)
THE RIGHT-SIST TORZICOY VORTEX LOCATIONS
3.50000 4.53514 5.79228 5.99738 8.24210 9.51193
13.38696  14.58547  15.98249
-0.06606  =-0.1709%  -0.25524  -0.32113  -0.37423  -0.41676
~0.50296  -0.30634  -0.47509
9.911351 1.33639 2.12282 2.60593 2.97720 3.25240
3.65933 3.72148 3.80341
THE LEFT-SIDE FORE30DY VORTEX LCCATICNS
3.50000 4.50878 3.74686 6.92199 8.22855 9.35648
13,11888  14.39451  15.67865
-3.63641  -0.69925  -0.74871  =0.78067  -0.80183  -0,81793
-3.88023  =0.32716  -1.00853
1.34985 2.92562 2.65234 3.20694 3.59043 4.11697
5.13622 5.38234 $.36765
RIGHT WING FRET ZLEMENT SHAPSS
ALPHA(DEG.)~35.500 MACH NUMBER= 0.100 ITERATION NUMBER= 8
SIDESLI? ANGLT = 5,000 DEGREZS
1
LZADING EDGE ILIMENTS SURFACZ 4 1 STRI? § 10
eRRPTITFERTPORNLTOROTIROTERT S AR A A RS AL R RS fRTRRATOAY
reow 1 l "2 erew
9.2346 5.7724 5.300%1  5.2560 5.,0500 5.4500 5.6957  5.9624
7.8291  8.0957 8.3624 3.5291 8.8957 9.1824  9.4291  9.9541
13.6291 14.1541 14.6791 15.2041 15,7291 16.2541 16.7791 17.3041
9.7253 0.7253 0.5000 9.5000 0.50C0 0,5000 0,5000 0.5000
3.5000  0.3000 ©0.3066 0.5000 0.3000 0.5000 0,5000 ©.5000
0.3000 0.3000 0.300C 2.3000 0.5000 0.3000 0.5000 0.5009
<0.1200 -=9.1200 -0.1200 ~-9.1200 =-0.1200 0.1094 0.2815  0.2815
2.2815  0.2815 0.2815  0.2815 0.2815 0.,2815 0.2815  0.2815
3.2815 0.2813 0.2815 0.281S  0.2815 0,2815 0.2815  0.2815
teww l 2 38 Teew
9.2154 6.2579 5.7724  5.7284 5.5531 $.8632 6.1300  6.4137
§.1907 8.3936 8.6082 3.3389 9.7347 10,1950 10.5573 11,1173
14,6720 15.1624 15,6383 15,1004 16,3493 15,9832 17.4031 17,8135
1.3647  1.2047  9.7283  0,7253 0.7253 0,3889 0.8406 0,8085
1.8463  1,7943  1,3917  1.3462 2.1328 2,08S9  2.0100 11,8829
1.7509  1.3296 1.9245  2.0293  2.1320 2.2314  2.3222 2,380
-3.1200 =0,1200 -2,1200 -J3.1200 -0.1200 0.1094 0,2379  0.2999
0.4679 0.6171 0.7898  0.9606 1.4756 1.7237 1,9607 2.1794
3.0143  3.1845  3.3847  3.6108  3.8629  4.1413  4.4430  4,7641
IR R R l 3 36 L2 22 )
9.2000 6.8301 6.3579 6.3216 6.1769 6.4066 6.6310 6.8690
8.6092 8.7533 9.0685 9,3562 9.7113 10.0700 10,4255 10.7847
13,5820 14,0127 14,4509 14.8967 15.3502 15.811¢ 16.2808 156.7580
1.2300  1.2300 1.9047  1,0047 1.0047 1,1807 1.1750 1.1209
1.3810 1.6310 2.5271 2.7697 2.9218 3.0388  3.1194 3.1777
2.4022  2.225¢  2.0483 1.8704 1.6956 1.5269 1.3666 1.2176
-0.1200 =-9.1200 =-0.1200 =-0.1200 =-0.1200 0,1094 0.3085 0.4639
0.1844  0.1432 0.5908 0.9568  1.3119 1.6773  2.0552  2.4336

~1.2836
1.3260

15,8571
-4.861S
1.2927

14,6761
-5.8784
3.6417

12.3673
-4.3673
4.560%9

13,1383
-5.3485
5.0887

13.4221
~-4.5320
5.816%

13.8704
-3.6851%
5.8673

10.79648 12,

-0.4507S =3.4

3.44932 3.

10.59913 i,
-0.83414 -0,
4.49849 4.
6.2291 6.4937
10.4791 11,0041
17.8291 18.3541
3.5000 0.5000
0.5000 0.5000
0.3000 0.30C0
0.2815  0.2813
0.28iS  0.2815
0.2813  0.2818
6.7059  6.9907
11,6215 12.1383
18,2009 18.6197
0.8124 0.8686
1.7786  1.7679
2.4620 2.5606
0.3016 0.2686
2.2822 2.3740
5.1203 5.411
7.1230  7.3942
11,1479 11.5418
1.0216 0.9181
3.2175  3.149S
0.5582  0.357¢6
2.8106  3.1509

13.7894
~4.0003
5.5064

14,1378
-3.8822
5.9102

14.3328
-4.1441
6.5278

14.8801
-3.3858
§.4481

-1.4418
2.4191

19.2345
-5.5074
2.5137

16.7072
-5.3095
5.4447

14.9607
-3.4890
§5.0131

15.2771
~-4.4186
6.5242

15.6983
-3.3357
7.1890

16,1847
~3,191%
§.8366

38962

7989

§7948

85362

88389

§3888

6.7624
11,5291
18.8791

0.5000

0.5000

0.5000

0.2815

0.2818

0.2815

7.2848
12,6326

0.3929
1.7531

0,2553
2.5502
7.6683

11.9366

0.8723
3.0333

0.4767
3.4769

7.0291
12,0541
19.4041

0.5000

0.5000

0.5000

0.2815

0.2815

0.2815

7.5029
13.1412

1.1430
1.6898

0.2906
2.6642
7.9366

12.3363

0.9029
2,8944

0.3727
3.7877

7.2957
12.5791
19.9291

0.3000

0.3000

3.5000

0.2818

0.23815

0.2815

7.7528
13.6568

1.2872
1.6724

0.3369
2.7612
8.1912

12.7435

1.0040
2,7402

0.2796
4.0810

J4
. 4

~ oy

KOO WO OO W

3 13 R W W A s ¥
W W WO WO

[ R TN e 2R S BES I N
<> &> K>

Kot

7.3865
14.2688




Joduiso]

oy
BN W O WDt s
. P

0.6964
$.4113

rwwee 1

9.0910
1.26%7
§.0090
2.130¢
2.1%2z2
3.2853
-3.2200
1.2929%
6,457

3.2168
-3.1200
2.5873
4.8626

teww 1

WAKE SLEMENTS

sreerrivnevee

Teew 1-
9.2500
19.1900
3.5060
0.5000

4.8580

W
oo

L L 1o

(VTR ST+ RN RIS S I B LR |
. P
O S SN

[« I
AN B NN DOy

7.8234
11,4537
17,182

2.9200
1.5811
2.5604
-0.2200
1.7897
S.81:3
9
8.0963
11,3112
17.3662
3.3844
1.749S
3.2698
-0.1200
2.5708
$.2249
10

8.2650
11.0263
17,9663

3.6713

2.6392

1.7032
-0.1200

3.3913

4.2713

1

9.4500
18,7878
0.5000
0.5000

£.0858
a3
6.830%
10.8718
16,2301
1.2300
3.0419
§.3498
-0.1200
1.1936
4.7881
31
6.5933
10,4717
15.8700
1.5078
3.8639
4.7118
-0.1200
1.2521
' 6.0673

reww

W

WL N

D

1

o

. .
4 ) B B O D N O M

R I T

-0.1200
3.5817

SURFACE ¢

wxRTITRIEERY

8 ceee
9.8500
19.4750
0.5000

0.5000

5.2984 5.4971
5.3000 6.6800
11,1821 1i.4722
16.5049 16.8639
1.23¢cC0  1.2300
3.3797  3.7649
4.2188 4.077%
-0.1200 -0.l2¢0
1.4487 1.6563
5.2160 S5.5723
§.9657 6.8557
10.8439 11,2034
1.5078 1.5078
4.0939  4.2394
-0.1200 -0,1200
1.3570 1.9022
1713 7.0736
12.3917 12.7i46
1.8822 1.8s22
2.8397 3.034
-0.2200 -0.1200
2.0807  2.4461
7.3370 7.2493
12,3163 12.935¢
2.1300 2.13C0
2.4676  2.5902
-0.2200 ~0.:i2cC
2.58841 2.8702
7.5314 7.4853
12.4399 12.9209
2.4836  2.453%6
2.0117 2.1525
~-0.1200 =0.1200
1.9188 2.075%
7.8085  7.7491
12,3355 12,8287
2.9200 2.9200
1.5626 1.7054
-0.1200 -0.1200
2.4650 2.3856
8.0856 8.0430
11,9272 12,4002
3.3844 3.3844
2.2290 2.0879
-0.1200 -0.1200
3.7394  3.8899
1 STRI? 4 11

(AR ZREYEL R

10.5375
20.1625
0.5000
0.5000

11.2250

0.5000

$.6822

6.847¢
11,3338

1.4018
4.0809

0.1094
1.8634

6.9732
11.5438

1.6939
4.3488

0.109%4
2.2864

7.1862
13.0302

[ A Y
"~ O
L)
O

0.1094
2.8344

7.3349
13.347C

2.2831
2.4948

.10%4
9¢

r-’¢
w

7.5286

13.3790

2.3889

2.2991
0.1094
2.2857
7.8215

13.3247

3.0141
1.871%

0.1094
2.4019
8.1026

12.8843

3.4454
1.5014

0.1094
4.0192

11.9125

0.5000

0.3146
3.2383

7.7018
13.817s

2.6640
2.4336

0.3426
2.5409

8.0172
13.8101

3.079S
2.0393
0.3272
2.5102

8.2960
13.3775

3.4972

1.7606

0.3328
4.1313

12,6000

0.5000

7.7650

2.3260
2.3177

0.7317
3.8287
7.9297
14,2189

2.7128
2.5649

8.2081
14.2599

3..279
2.2590

8.4282
13.8808

3.5285
1.6477

0.4998
4.2290

13.2875

0.5000

7.756G2
12.6819

8.118S5
13.9880

0.9478
3.2018

8.3934

14.6893

3.13546
2.474%

0.7798
2.880¢8
8.5488

14.3896

3.5534
1.3546

0.672%
4.3193

13.9750

0.5000

8.3078
15.0502

1.8898
2.2413

1.31702
4.3880
8.3848

14.9660

2.639%97
2.7453

1.2446
3.5679
8.3742

15.1001

3.1569
2.6734

1.0147
3.1397
8.668S
14.9031

3.5701
1.4885

0.83480
4.4038

14,6625

0.5000

1.8377
3.4728

1.5043
$.8700

2.5241
2.7939

9.2000
15.4954

2.9496
2.8443

1.8319
3.4400
9.2312

15.4199

3.5049
1.4394

1.7320
4.4836

15.3500

0.500¢

0.5289
4.3973

2.807S
14.9872

wn
wn
[ )
~ W

[ %3 L
FiN

9.5603
15.8770

2.7343
2.9763

2.1473
3.7785
9.5342

15,9384

3.3863
1.4170

2.144)
4.5631

16.037S

0.5000

8.8864  9.3235
14.8538 15.2384
1.5609  2.0034
§.8925  4.7705
0.8554  0.5373
3.3070  3.6485
9.0865 9.7158
14.2433 14.5389
1.8862  2.7263
4.7169  4.7650
0.5416 0.5727
4.7497  3.0913
10.3160 10.3084
15.3250 15.6643
1.6707  1.857¢
3.4217  3.3645
1.2123  L.z0Ct
$.6732  5.0697
10,2502 12.753¢
16,4072 15.3633
1.8578  1.898¢
1.9408  1.8524
1.3055  1.43C8
5.1286  3.3633
9.9263 10.425"
16,0409 15.413¢
1.8183 1.2l
2.7656  2.7144
1.9861  1.954¢
4.7147  §.083:
9.9588 10.3730
16.2501 16.6196
2.5047  2.224%
3.0758  3.1522
2.4006  2.5438
4.1312  4.4963
.8631 10.2237
16,4565 15.9714
3.2236  3.0384
1.4261 4708
2.5196  2.8532
4.6468  4.7398

16,7250 1

0.5000




4

1

-

~0.1200
-0.i2¢0

rvew 1
4

9.2348
%5.3346
0.7283
2.8684
-0.212C0
4.0279

ervw 1

9.2184
15 3650
1.9047
3.2139%
-0.1200
4.9982
vrwr 3
9.2000
15.23¢%8
1,2300
4.4480
-.2200
$.0189

wwww <

3.1664
15,2042
1.5078
$.9734
-0.220C0
4.499%0

evre 1

9.2246
18.84%3
..85822
4.3923
-0.12CC
3.9232

reww 1

9.0910
18,2738
2,130C
3.955%
~-0.120¢
5.2546

crve 1

9.051%6
18.4435
2.45%6
4.76%4
-2.1200
4.4:87

cewe 3
4

8.9953
15,2042
2.3200
4.4754
-0.2200
$.1728

&
§.9394

15.8166
3.3844
3.8149

-0.2200
4.93246

Teew 1

8.304%
i4.9620
3.6713
3.1927
-0.1200
5.9310

renw

LEFT WING FREZI EZLEMENT SHAPES

-0.:20%
=-9.120C
2
9.4346
16.9778
0.7253
3.0079
-0.1200
4.5340

6
.32486

W
S
oL
yor

L N R AR ]
w
W
[\
[V

b
s
[N S S B T Y]

1.
w

UlLO WY
+ e s P

o

[ I SR ¥ R
OV 42 O N W W WD

N
W e

3.6713
2.9488
=0.1200
6.3576

ALPHA(DEG.) ~25,000
SIDESLI? ANGLE

“ZADING EDGEZ ZLEMENTS

~-3.1200
-0.12C0
:s Teww
3 7944
17.5177
9.58091
3.135?
0.0333
5.0422

18 wwew

1.1435
3.1760
-0.0006
6.1012
18 LAA Y
9.7357
15,2071
1.4187
$.3095
-0.0119
5.9823
g veee
9.6695
16,1037
1.7848
£.1687
-0.0348
5.4226
18 tTevw
9.5532
16.7592
2.1618
4.5665
-9,9109
4.9298
'_a rwww
9.331%
16,0613
2.4410
3.9168
~0.0463
6.3807
:8 TN E
9.6075
16.2980
2.5884
4.5893
-0.2454
5.4771
28 rwre
9.5382
16.2783
3.2046
4.4746
-3.0281
6.0290
18 ceww
9.5241
16.6651
3.4166
3.6413
-9.01356
5.9904
la erew
9.4073
15.9399
3.7754
2.7042
0.1200
6.7645

MACH NUMBER=~ 0,100

~-0.12C0
-0.1200

10.4096
17.9244
0.9440
3.0279
0.3091
£.4879

10,3717
15.7916
1.3906
3.2338
0.2248
5.6552

10.275C
16.€478
11,7661
4.0848
0.2265
6.4597

10.1259
16,5744
2.19583
$.1567
0.2298
5.9238

~J O
@

.
P ST RS T I

WO &t
«

10.1714
17.0670
3.4969
3.4730
0.2020
§.5222

9.8806
26.4425
3.9746
2.4609
0.5771
7.1657

~-0.1200

10.9764

1.6253

0.4524

10.79821

2..187

0.3074

10.4531

2.6891

10.6884

2.9809

0.3798

10.6511

2.8617

10.8713

2.9469

0.0715

10.7832

3.7691

0.3575

10.2758

$.1667

1.1088

-0.2200

10.7367

3.2652

0.8244

10.8087

3.6255

0.

o

491

11.2296

3.1890

0.7447

10.9664

3.2448

1.0288

11.4084

2.9577

0.5006

11.407¢0

3.8581

0.6324

10.6482

4.2312

1.6802

-3.2200

12,3200

1.3342

0.9803

12.1264

2.1478

0.3916

11.6422

2.8432

1.3088

11,2272

11.3538

3.9066

0.8597

11,8046

3.3577

)’

.0817

o
Fs
o
[+
wn

11.8651

3.0366

1.0083

11.9883

3.8857

0.9984

11,0909

4.1400

2.1981

ITERATION NUMBER= &

5.000 DEGREES

SURFACE #

1

STRI? ¢ 10

=-0.1200

4.0262

1.4939

12,9228

§..006

12,2641

3.2020

1.5433

12.5401

11,5984

4.0782

2.6578

-0.2200

3.5144

2.2325

12.C609

4.4302

1.8720

13.3450

3.8454

12..098

$.04354

3.1182

-0,1220

2.8962

2.2328

4.6177

2.73C6

12,9682

3.6334

2.6477

12,5039

4.0077

3.3927

-0.1200

14.0048

3.0837

2.7s02

13,0250

4.6792

2.7444

13.6308

4.4029

2.2973

3.0292

13.3079

3.3341

3.2058

14,0151

3.8319

2.8477

13.0849

3.9484

4.0803

W
'
(%]
o
(=3

14.1871

13.7093

4.9539

3.34¢C0

13.6962

4.0223

3.7410

14.4707

3.8401

3.3624

~-3.120C ~2.120C
15,6455 16.08%57
2.8483 2.7284
3.0302  3.525%
14,7978 13.17%C
3.2176  3.2333
3.8604  4.4323
14,2791 14.76:2
4.3636  4.,4406
4.0384 §4.322¢
14,1214 14,3998
4.7285  4.8442
3.5700  4.2303
14.7350 13,2883
4.3832 4.3683
3.1352  3.3242
14.5048 14.38%4
3.9082 3,2414
4.1139 3.3845
14.3240 L4.3088
$.963C 4.8647
3.5481 3.996%
24.1288  14.599%4
4.1977  4.3549
4.2457 4.7213
14.9211 18,3707
3.8459  3.3398
3.8818 4.4024
14.0374  14.4984
3.6592  3.4297
§.0265  5.4819

B-40




(AR R e TR L )

TrvwwTwr AN

trewvewrw

veexr

9.2346
7.8291
13.6291
-0.7253
-0.3000
-0.5000
-C..200
0.28:5S
0.281%
9.2154
8.1083
14.4917
~1.0047
~-1,7988
-3.201%
-3.120¢0
9.3082
3.0146
wwww l

9.2000
8.5866
13.9889
-1.2300
-1.3663
-3.7528
-3.1200
0.2:45
4.4122

9.1664
9.9441
15.0505
-1.5078
-2.7178
-4.9663
: -3.2200
9.7382
4.4038
ver

9,1246
9.8472
14.9717
-1.8522
-3.3316
~3.4868
-0.1200
1.1075
6.0346

teew 1
9.0910
11.2513
18,4592
-2.1300
-1.7948
-1.9324
-3,1200

2.3163
3.5878

fTewrew 1
9.0516

10.8536

15.4243

~2.4556

- -2.5435
-4.,1313

-9.1200

1.1599

6.4414

rTerw l

8.9955

11.1637

18.2038

-2.9200

-2.4817

- -2.6179
| -0.1200
2.4183

el ] L e | - ool

cewv

1

5.7724
8.0957
14,1541
-0.7253
-0.3000
-0.5000
~0.1200
0.2815
0.2815
2
6.357¢
8.2983
14.9427
~1.0047
~1.9382
~3.2940
-0.1200
0.5781
3.2670
3
6.8301
8.7270
14.4027
~-1.2300
-1.8133
-3.7730
-0.31200
0.2202
4.6920
4
§.9933
20..767
25.4964
-1.5078
=3.1776
-3.0287
-0.12¢00
0.8386
4.6737

~-1.8522
-3.8061
=3.4062
~0.1200
1.4787
§.2773
6
7.359%0
11.7702
18.9776
-2.1300
=-1.7677
-1.9582
-0.1200
2.3925
3.7670
?
7.3504
11.2299
15.7698
-2.4886
~2.8288
-4.1032
=0.1200
1.3893
§.8357
8
7.8234
11,6631
i8.7172
~2.9200
-2.4628
~-2,6658
-0.1200
2.5793

Teww

42
5.3001
8.3624

14.6791

-0.5000

-0.3000

-0.5000

-0.120¢
0.281S
0.2815

38
£.7724
8.5178

15,3959

~0.7283

-2.01¢9

~3.3838

-0.1200
0.8566
3.5164

36
6.3579
9.0363

14.8487

-1.0047

-2.6791

-3.7762

-0.1200
0.7372
4.9689

33
§.8301

20.3783

15,9544

-1.,2300C

-3.56508

-3.0744

-3.1200
0.9493
§.9262

31
6.9933

10.4051

15.8982

-1.5078

-~3.7768

-3.3334

-0.1200
1.8633
§.5040

31
7.1957

12.2897

19.4971

-1.8522

-1.7510

~-1.9865

~-0.1200
2.4663
3.8374

31

7.3590

xwww

weww

tvew

twex

evew

awew

-4.0782
-0.1200
1.6799
7.2141
31
7.5504
12,1578
19,2318
-2.4556
-2.45827
-2.7141
-0.1200
2.7548

evew

5.2500
8.6291
15.2041
-0.3000
-0.5000
-0.50C0
-0.1200
0.2815
0.2813

3.7284
8.7621
15.8510
-0.7253
-2.0520
-3.4742
-0.1200
1.0115
3.7618

6.3216
9.3648
15.2962
-1.0047
-2.8351
-3.7856
-0.1200
1.1163
5.2431

5.8000
10.6497
16.4136
-1,2300
-4.0387
-5.0884
-0.120¢0

1.1728

5.1803

6.9657
10.7196

~1.5078
-3.9087

~-0.1200
2.2673

7.:713
12.8102

-1.8522
-1.7422

-0.1200
2.3345

7.3370
11,9199
-2,1300
~3.3171

-0.1200
2.0100
7.5314

12,6485

-2.4556
~2.447¢6

-0.1200
2.9412

$.0500
8.8957
15,7291
-0,5000
-0.5000
-0.5000
~0.1200
0.2815
0.2815

5.5831
9.7449
16.306%
-0.7283
-1.9693
~3.5682
-0.1200
1.37:8
4.0069

6.1769
9.7634
15.7418
=-1.0047
-2.9524
-3.7929
-0.1200
1.4373
$.5207

§.6800
10.9386
16.8674
-1.2300
-4.37113
-£.0834
~0.2200

1.4883

5.4442

1

-

6.8857
1.0426

-1.3078
-4.00s8

~3.1200
2.48697
7.0736

13.3284

~1.8522
-1.7718

-0.1200
2.6137
7.2493

12.2420

=2.1300
-3.5197

-0.1200
2.3717
7.4553

13.1522

-2.455¢
=-2.4439

-0.1200
3.0893

5.4500
9.1624
16.2841
-0.5000
-0.5000
~0.5000
0.1094
0.2818
0.2818

7.1555
13.8442

-2.0296
-1.8035

C.1094
+.7089
7.284¢

12,8542

=-2.3019
-3.7075

0.1094
2.7497
7.6937

13.6346

-2.5317
-2.4442

~0.0083
3.2417

5.6957
9.4291
16.7791
-0.5000
~3.5C00
~0.5000
0.2815
0.2815
0.2815

§.1257
10.7777
17,2190
-0.8705
-2.1262
-3.7548

0.2406

1.4617

4.4901

6.6091
10.5826
16.6246
~1,2136
-3.2281
~3.7928

0.3166

2.0333

§.0891

7.2041
11.7264

-1.7595
-4.0828

0.358S8
3.4638
7.3464

14,3586

-2.1247
-1.8248

0.3204
2.8064
7.4200

12.9614

-2.3907
-3.3693

0.3617
3.1435
7.8804

14,1564

-2.6766
-2.4458

0.1795
3.3960

5.9624
9.9841
17.3042
=0.5000
=0.3000
~0.5000
0.2818
0.2815
0.2815

6.4107
11.27s2
17.5760
-0.8444
~2.2713
-3.8546

0.2994

1.5457

4.7285

§.8460
10.9864
17.05878
-1,1733
-3.3827
-3.7969

0.4778

2.3308

6.3857

-1.6631

~4.9613

[N )
P o

~
L
w o

@ w»n
0
O

-1.6471
=-4.0273

0.5989
3.8426
7.6927

14,8711

~2.2130
~1.8702

0.6532
2.9143
7.6293

13.1699

=2.4122
-3.9938

0.7464
3.5497
8.1180

14,6589

-2.8197
-2.4490

0.4394
3.5480

-0.8603
=2.434938
~3.9732
0.3033
1.6648
5.0002

7.1077
11.3788

-1.5708
-3.98335

0.§536
4.2052
8.03542

15.3822

-2.2328
-1.9058

~.3809
3.0290
7.8685

13.4312

-2.2887
-4.0713

1.0926
3.9653
8,3587

15.1586

-2.9108
-2.4597

0.7191
3.7085

6.4957
11.0051
18,3541
-0.5000
-0.5000
-0.3000

0.2815

0.281S

0.2815

6.984¢0
12,2228
18.3662
-0.9328
-2.6101
-4.0677
0.2738
1.84C1
$.2410

7.3869%
11.8092

8.1757
13.7957

-2.0485
-4.1063

1.3148
4.3842
8.6051
18,6611

-2,9451
-2.471%

1.0064
3.8603

6.7624
11,5291
18.879%
-0.5000
~0.5000
-0.5000

0.2815

0.2818

0.2813

7.2399
12.6813

-1.0729
-2.7583

0.2510
2.0802
7.666%

12.2288

-0.9976
~3.7088

8.4171
13.2573

~1.7032
~3.8837

0.5976
4.8829
8.8ss2

16.3980

-1.9258
-1.8369%

1.4040
3.2918
8.5488

14.2133

-1.8437
-4.1230

1.3752
4,8019

~2.9229
-2.4864

1.281%
4.0032

7.0291
12,0841
19,4041
-3.350C0
-0.5000
~0.5000

0.2815

0.2815

0.281S

7.4781
13.1373

-1.2390
-2.8820

0.293¢
2.2772
7.9330

12.6469

-1.0S09
=3.7391

0.4033
3.5421

9.7209
.6.9090

-1,9730
-1.92589

O

963
119

A AR

4

9.3413
14.4339

-1,7406
-4,1385

ur g

.0497
L2174

9.7086
16,6731

-2.6994
-2,5074

1,8718
4.1378

7.2957
12.8791
19,9291
-3.5000
-0.5¢0¢
-0.5000

Q.2818

0.2815

0.2815

10.2249
17.4240

-1.901"
-1.9167

[ S]

[y ol
[
o W

17.0147
14,7589

-1.9523
-4,1492

0.9680
5.6295
10.1779

17.1819

-2.6002
-2.5360

2.0783
$.2640

B-41




[ QN——

4.4906

vewe %

8.9394
10,8166
17.9892
~-3.3844
-2.4682
-1.5286
-0.1200

2.918635

3.0861

cxwe 31

§.9047
10.9026
17.3087
-3.6713
-3.6650
-3.4967
~0.1200

2.9480

$.6848

Twww 1
3.256C
18,2000
-3.5¢0¢
-0.5000
~0..200
~0.1200
9.2346
17.4886
-0.7253
-2.353%3
-2.12¢0
2.6263
9.2154
16.7434
-1.0047
-3.8217
-0.1200
3.3182
9.2000
15.1626
~-1.2300
-4.3283
-0.1200
5.1466
cwenw 1
9..664
L5.564¢
-1.3078
-4.7970
-3.2200
4.2382

vewrw 1

3.2246
15.4077
-1.3822
~4.5860
-.1200

4.84C9

toew 1

9.0910
14,7380
-2.1300
-5.0451
-0.1200

4.9022
rtewE 1

9.0516
14,7467
-2.4556
=-5.0013
-3,1200

4.5894
9
8.0963
11.2975
18.5114
~3.3844
=2.3177
-1.5796
=0.,1200
3.0640
3.0812
10
8.26350
11.3045
17.5990
-3.6713
-3.5060
=-3.3411
-0.1200
3.2439
5.999S

WAKE SLIMENTS

TrverTTNTCTCYT Y

-0.7283
~2.5622
=0.2200
2.3941
3
9.4154
17.2401
~1.0047
-4.0239
~3.12C0
3.7483
4
9.4000
15.5027
-1.230¢C
-4.372¢9
~-0.1200
3.6729
S
9.3662
16.2073
~1.5078
-4.3843
=3.1200
5.6304
6
9.3246
15.9591
-1.86822
-4,8142
=0.21200
4.9508
7
9.2910
18.2462
=-2.1300
-4.9817
=-0.1200
§.3587
g
9.251%
15,2455
=2.4536
-5.0572
~3.1200

4.6813
30
7.8224
11.7901

cenw

-2.9200
~2..776

-0.1200
3.1796
30 R
8.0963
11,7178

~3.3844
-3.298¢%

-0.1200
3.4924

SURTACE 3§

TYerewww .

'.a wawrw
3.3500
19,4780
-3.3000
-0.3000
-3..200
-0.2200
i8
$.7988
18.5473
-3.8046
-2.781%
3.3250
3.1729
i8
9.77C8
17,7276
-1.1444
~4,2206
-0.0009
§.1914
18
9.7318
16.0637
~..41863
.4069
0032
..818
vew
.5681
.5742
bl
3

rwoe

cawn

cwew

e
e h W O Oy O A

by

L7471
193
120
152
.3663
15.5037
-2.1480
-4.5952
-0.3012
5.3697
13
9.5511
15,7538
-2.4243
-4.8568
~0.0443
$.8095
13 Abda
9.3790
15,7871
=2.6772
-5.0371
-G,1810

=-3.0
o]

o @ W S

senw

7.8085  7.7491
12,2915 12.8019
~2.9200 -2.9200
-2,0511 -1.38490
=-0.1200 -0.1200

3.270r  3.3384

8.0856  8.0430
12,1625 12.6324
-3.3844 -3.3844
-3.0744 -2.907S
-0.1200 -0.1200

3.6388  3.7466
1 TRI? # 11

Tevrerrre
~0.8375 11.2250
20.1628
-0.3000 =-0.5000
-0.3000
-6.2200 -0.1200
-9.2200
10.4244 1..0694
19.2280
~0.9348 -1.0416
-3.0136

0.2789  0.4912

3.4627
10,3786 10.9989
18,1993
~1.3860 -1.6068
-4.4192

€.2109 0.4086

4.6504
10.2866 10.8315
16.3550
-1.7520 -~2.0953
-4.329¢6

0.2317 0.3722

6.6425
10.1314 10.5353
17,2013
-2..898 -2.6604
-5.2604

0.237F  0.5338

5.3849

9.7837 10.2762
17,0359
-2.7280 -3.2077
-4.5484

0,2972 0.297%

5.8020
10.0261 10.3359
16.2124
=2.77115 =-3.3116
-4.6937
0.3114  0.8028

6.2951
10,2583 10.8019
16,3476
-2.7829 -2.9964
~4.9836
-0.1695 0.1931

7.7944
13.3171

-3.0297
-1.8622

0.1094
3.3904
8.2532
13,1663

-3.4351
-2.8299

-0.0083
3.8212

li.9128
-0.5000

-0.1200

10.8687
-3.1559

0.874S

10.8884
-3.3881

0.5827

10.5939
-3.9096

0.8230

11.24m2
-3.2109

0.6710

7.9727
13.8352

12,5000

-0.5000

~-0.1200

12.3832

-1.2398

0.8454

12.2632

-2.0119

0.7667

11.8052

-2.8296

1.1007

11.2056

-3.6579

1.2018

11.4834

-3.5313

0.8611

10.8543

-4.4127

1.2127

11.5583

~3.4566

1.2327

8.1444
14.3549

=-3.1784
-1.7136

0.5687
3.4457
8.6055

14,1882

-3.6333
~2.8236

0.3096
4.0550

13,2875

-0.5000

-0.1200

13.0346

=1.3426

1.0397

12,8827

-2.2194

0.9806

12,1970

-3.1648%

1.5555

11.7034

-4.0068

1.5229

12,0194

-3.6872

1.2663

11,2883

-4.7612

1.6162

11.39778

~3.8269

1.7158

8.3118
14.8744

-3.2178
-1.6386

0.3108
3.4389
8.7396

14.6862

-3.7016
-2.8766

13.97¢0

-0.5000

-9.12¢0

=-3.4140

2.0688

12.25%6

-4.2197

1.8663

12.3050

-3.8234

1.7334

2.1903

12.2653

-4.1277

2.1975

8.4782
35.3927

-3.2312
-1,3648

1.0859
3.3990
8.8699

15.1772

-3.7638
-2.9431

0.6182
4.3862

14.6628

-0.5000

-0.1200

14.3218

~1.8776

1.4628

12,9669

~3.9430

2.2284

12.1682

-4.8313

2.6339

12.6798

-4,355¢

2.6967

9.1175
15.9087

~-3.0674
-1.5998

1.8728
3.3276

=-3.9503
=3.0232

1.4508
4.5698

1$.3500

-0.5000

14.9589

~1.7096

1.5840

14.6397

-2.9120

1.3039

13.4302

-3.7588

3.0928

13,3948

~4.4988

2.587S

13.3931

~-4.0621

2.7546

12,6496

=-4.9491

3.1303

13.0862

-1.5009

3.2317

9.4964
16,4249

-2.9272
-1.4632

2.2078
3.2392
9.7974
16.1387

~3.9506
~-3.13C3

1.8703
4.7634

-3.9148

3.5877

13.93817

-4.5954

2.9323

13.8541

-4,2062

3.2438

13,1544

-5.0430

3.5879

13,4646

-4.5952

3.7978

9.9077
16.9443

-2.7880
-1.4620

2.5030
3.1627

16,7250

-0.5G00

-$.1200

-2.%x28

2.1428

14.32¢8

-4.0780

4.0861

14.5184

-4.56820

3.3831

14.3522

-4.3724

3.6876

13.6734

-5.0947

13.8457

=4.7251

4.3552

-,

23,12

1
[+

-4,

F

T

-4

s

-4,

B-42

L.

.36435

.4983

L2288

8648




W

1

I P |

S

e

f

5.3563
eAwY 1
8.995S
14,7640
=-2.3200
~4.5966
-0.1200
5.3773
wrww 1
8.9394
15.9540
~3.3844
-5.5473
~0.1200
4.5003
xeex 1
8.9047
15.5690
-3.6713
-5.3357
-0.1200
4.6091

5.8261
9
9.1985
15.1046
=-2.9200
-4.3633
-0.1200
5.9736
10
9.1394
16.4872
~3.3844
-5.6198
-0.1200
4.928%
11
9.1047
16.0015
~3.6713
=-5.4144
-0.2200
5.1378

6.2491

18 LE XA

9.4999
15.4867
-3.1617
-4.4972
-0.0256

6.5413

18 crew

9.5096
17.0452
-~3.5189
~-3.5401
~0.0508

5.3292

18 wRTw

9.4008
16.4658
-3.8502
-5.4032

0.9808

5.6447

6.6436

9.9789
15.9372
-3.3074
-4.4519

0.326%

7.0587

10.0758
17.6043
-3.8063
-5.6070
0.2124
5.7280

9.904S
16.9529
-4.1438
-5.2944
0.4454
6.217S

<0
)

10.7483

-4.3983

1.0355

11,1318

~4.2863

0.9468

10.9593

-4.6835

1.1407

11.6324

~4.5209

1.3558

11,5252

-4.8542

1.4917

11.7387

12,0108

-4.9979

1.9567

12.:1387

-5.1614

2.3187

12.7211

-4.8308

2,1185

12.4674

-5.2609

2.3983

12,6374

-5.0608

2.7811

13.3334

-4.8597

2.4299

12,9157

-$.1079

2.8968

13.1499

-4.8850

3.2043

13.9303

~4.9426

2.7608

13.4351

-4.8282

3.259¢

13,6330

~3.7462

3.8734

14.5001

~5.0807

3.1158

14,0601

~4.6447

3.4696

14,0725

~-4.6377

4.1908

14.9650

-5.2904

3.5768

14.5809

-4.8269

3.7022

s

.773¢

5468

4328

0472




lod

T R TV

APPENDIX C

SAMPLE PLOTS FOR F-16XL CONFIGURATION

SAMPLE PLOTS FOR F5 CONFIGURATION
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